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C95 


CERAMIC CAPACITORS 


Colour code 
temperature first second multiplier 
coefficient digit digit for the 
capacitance 
red/violet P100 
black NPO 0 1 
brown N033 1 1 10 
red NO75 2D 2 10? 
orange N150 3 3 10° 
yellow N220 4 4 10+ 
green N330 5 5 
blue N470 6 6 
violet N750 dl 7 
grey 8 8 10°? 
white 9 9 Ome 


Figure code 
colour code for 
temp. coefficient, 
see Table above 


C96 


tolerance on 


capacitance 
C<10 pF C>10 pF 
(pF) (%) 
+20 
+0.1 Sel! 
+0.25 se 
+0.5 +5 
+1 +10 


a ES | fa 


HIM IVS V 


L 


7Z47547.1 
capacitance code for tolerance 
value in pF, on capacitance: C<10 pF C>10 pF 
using K for tol code tol code 
the thousands (pF) (%) 
0.25 N 1 D 
0.5 Ju 2 Cc 
1 M 5 B 
10 A 


Miniature plate types, class 1B 


Temperature range: —55 to +85°C 


Rated voltage: 63 V or 100 V d.c. size B x H (mm) 
Tolerance on capacitance Fig. 1 Rigs 233 Fig. 4 
for C<10 pF: +0.25 pF 
for € S10 pF s<t2 % I 6x5 3x4 3x9 
Solderability : 250°C, 5 s max. II 6x6 4x5 4x10 
Ill 6x7 5x6 5x il 
IV 6x8 6x7 6x 11.5 
Vv 6x11 6 x 10 6x15 
Versions: 
uw a eee eee ee Eee ee Se eS 
lead spacing lead length lead diameter Fig. catalog 
L number ”) 
5.08 (0.2 in) 215 0.6 (0.024 in) 1 2222 638m.) 
5.08 (0.2 in) 6(—2) 0.6 (0.024 in) 1 2222 642...2.. 
2.54 (0.1 in) US 0.6 (0.024 in) 2 2222 68h. 3s... 
2.54 (0.1 in) 6(—2) 0.6 (0.024 in) 2 2222641 ae: 
2.54 (0.1 in) 215 0.4 (0.016 in) ’) 3 2222 GB2 aha. 
3.0 >10 0.6 (0.024 in) 4 2227, 64350. - 


Dimensions in mm 


Bros Bros Bros 


Fig. 1 Fig. 2 Fig. 3 


Max. thickness 2.1 to 2.5 mm 


1) Flexible leads 
2) 5 dots to be replaced by code for temperature coefficient and capacitance value given in Tables 
(suffix). 
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66fbE A 66£01 A 

OESP Ee AT 6£C01 A 

6LCVE Al 6LCOL Al 6LCr0 
6CCVE Al 67COT Al 6CCVO 
68Ive ‘Lil 68101 AI 68170 
6sive =—:« IIT 6S TOT Ill 6S170 
6CIVE II 6c101 I 67170 
60IT7E I] 60101 II 60170 
SC8EE II 870860 I 878C0 
889EE II 88960 I] 889€0 
89SeE I 89560 II 89S€0 
SLEEE I 8L760 I 8Lveo 
86EEE I 86££0 
SECee I 8EC60 I 8E£e0 
xyffns — azis xyfns —azis xiffns 


Ill 
Ill 


azis 


00S 
00S 
00S 
00S 
00S 
00S 
00S 
00S 
00s 
00S 
00s 
00S 
00S 
00S 
00s 
00S 
00S 
00S 
00S 
00s 
00s 
00S 
00S 


cou 
gru 
gju 
cru 
ou 
dé8 
d89 
d9s 
dly 
d6£ 
dee 
dlé 
d7é 
dsl 
dst 
dzt 
dol 
cd8 
8d9 
9dS 
Ldv¥ 
6d€ 
edt 


Buiyavu 


2 bap/,_O1 0ST — 


2 bap/,_01-0 OD Sap/,_01 -001 + 


OC? 
O8T 
OST 
OcT 
OOT 
c8 
89 
9S 
LY 
6£ 
ef 
LC 
(Z4 
8T 
ST 
cl 
Ol 
78 
89 
9°S 
LY 
6€ 
ChE 


(44) dvo 


quaiaiffao09 aanjosadua} 


C101 


CERAMIC CAPACITORS 


Tubular type, class IB 
Temperature range: —40.to +85°C 
Rated voltage: 500 V d.c. 
Tolerance on capacitance 
forC<2.2pF  : +0.25 pF 
for C=2.7-10 pF: +0.5 pF 


for C>10 pF Sew A 
Catalog number 2222 555..... 
suffix 
capacitance temperature coefficient 
(pF) 
NPO: 0.107 °/deg C N150: —150.10~°/deg € N750: —750.10~°/deg C 
L P suffix L 12 suffix EL P suffix 
(mm) (mm) (mm) (mm) (mm) (mm) 
0.8 12 7.6 57807 
1 12 7.6 57108 
1.2 12 2.6 S712 
iS 12 7.6 57158 
1.8 12 7.6 09188 12 7.6 57188 
Dee, 12 7.6 09228 12 7.6 57228 
27 12 7.6 08278 12 7.6 56278 
3.3 12 7.6 08338 12 7.6 56338 
39 12 7.6 08398 12 7.6 56398 
4.7 Ve 7.6 08478 12 7.6 56478 
5.6 12 7.6 08568 12 7.6 32568 12 7.6 56568 
6.8 12 7.6 08688 12 7.6 32688 i? 7.6 56688 
8.2 10 5.1 08828 10 5.1 32828 10 5.1 56828 
10 10 5.1 08109 10 5.1 32109 10 5.1 56109 
12 10 5.1 08129 10 On es2129 10 5.1 56129 
15 10 5.1 08159 10 5:1) 32159 10 5.1 56159 
18 10 5.1 08189 10 3.1 32189 10 5.1 56189 
22 10 5.1 08229 10 Duly §32229 10 5.1 56229 
27 12 7.6 08279 12 7.6 32279 10 5.1 56279 
33 12 7.6 08339 12 7.6 32339 10 Sell 56339 
39 12 7.6 08399 12 7.6 32399 10 5.1 56399 
47 14 7.6 08479 12 7.6 32479 10 5.1 56479 
56 14 7.6 08569 14 7.6 32569 12 7.6 56569 
68 16 10.2 08689 16 10.2. 32689 12 7.6 56689 
82 18 12.7 08829 16 10.2 32829 12 7.6 56829 
100 20 15.2 08101 18 12.7 32101 12 7.6 56101 
120 22 17.7 08121 20 15,2 632121 14 7.6 56121 


capacitance temperature coefficient 


(pF) ee ee 
NPO:0.107°/deg C N150: —150.10~°/deg C N750: —750.107 °/deg C 
1S P suffix IG P; suffix 1 P, suffix 
(mm) (mm) (mm) (mm) (mm) (mm) 

150 26 20.3 08151 24 17 #32151 16 1072... 56151 

180 30 20.3 08181 26 20:3. * 32181 18 127, 56181 

220 34 25.4 08221 30 20.3 - 32221 20 15.2. 56221 

270 36 25.4 32271 22 17.7 56271 

330 24 17.7 56331 

390 28 20.3 56391 

470 32 95.4. 56471 

560 38 30.5 56561 

680 44 35.6 56681 

820 52 40.6 56821 

St2 

Disc type, class 1B 


Temperature range: —40 to +85°C 
Rated voltage: 500 V4... 
Tolerance on capacitance 
forG=<22pF =< +0.25 pF 
for C=2.7-10 pF: +0.5 pF 
for C>10 pF aoe 
Catalog number: 2222 625..... 


suffix 
7Z47055 
cap. temperature coefficient 
(pF) 
P100: +100.10°°/°C NPO: 0.10~°/°C N150: —150.109°/°C N750: —750.107 °/°C 
D iis suffix Diss S suffix Doves suffix DS suffix 
(mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) 
0.5 5 4.5 03507 
O75) 5 3.5 03757 
1.0 5 3 03108 
1.2 5 3 03128 
15 5 2.55 03158 
1.8 5 3.5 03188 5 6 09188 5 5.5 56188 
D2 5 3 03228 5 5 09228 5 SS S205 5 5 56228 
Dey 5 3 02278 5 4.5 08278 5 5 32278 5 4.5 56278 


Ci03 


CERAMIC CAPACITORS 


cap. temperature coefficient 
(pF) 


P100: +100.10°°/°C NPO:0.107>°/°C N1S50: —150.107°/°C N750: —750.107> °/°C 


DiS suffix D aS suffix Ds suffix DS suffix 


(mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) 
3.3 5 25) 02438 5 45 08338 5 45 32338 5 4 56338 
3.9 8 3 02398 5 4 08398 5 4 32398 B) 3.5 56398 
4.7 8 3 02478 5 3.5 08478 5 3.5 32478 5 3.5 56478 
5.6 8 3 02568 5 3 08568 5 3.5 32568 5 3 56568 
6.8 5 3 08688 5 3 32688 5 3 56688 © 
8.2 5 2.5 08828 5 3 32828 5) 2.5 56828 
10 8 3) 08109 5 Zo) S2109 5 3.5 56109 
12 8 3 08129 8 3 32129 5 3.5 56129 
15 8 3 08159 8 3 32159 5 3 56159 
18 8 3 32189 5 2.5. 56189 
22 8 3 56229 
27 8 3 56279 
33 8 3 56339 
Miniature plate types, class 2 
Temperature range 
629 series: —10 to +55°C size Bx H (mm) 
630-series: —55 to +85°C Fig.1  Figs.2 Fig. 4 
Rated voltage: 629-series: 40 V dic. and 3 
630-series: 100 V d.c. 
I 6x5 3x4 Bed 
Tolerance on capacitance II 6x6 4x5 4x10 
629-series: —20 to +100% Il 6x7 5x6 Six 1i 
630-series: +10% IV 6x8 6x7 6x 11.5 


Solderability : 250°C, 5 s max. 
Max. thickness 2.1 to 2.5 mm 


C104 


Versions: 


lead spacing lead length lead dia Fig. catalog 
L number ”) 

5.08 (0.2 in) >15 0.6 (0.024 in) 7 ae se Ree 
5.08 (0.2 in) 6(—2) 0.6 (0.24 in) 1 pe i a 
2,540.1 in >15 0.6 (0.24 in) 2 ae ye u be 
2.54 (0.1 in) 6(-2) 0.6 (0.024 in) 2 rane va es 
2.54 (0.1 in) >15 0.4 (0.016 in)') 3 ies ae Me ‘ 
3.0 >10 0.6 (0.024 in) 4 aie vad pee 


1) Flexible leads 


2) 3 dots to be replaced by catalog number suffix, see Tables below. 


CLM 


Bros 


B+05 


Yl 
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CERAMIC CAPACITORS 


Capacitors 629-series 


capacitance size 
(pF) 
1000 I 
2200 I 
4700 I 
10000 II 
22000 IV 


Capacitors 630-series 


180 I 
220 I 
270 I 
330 I 
390 I 
470 I 
560 I 
680 I 
820 I 
1000 II 
1200 II 
1500 II 
1800 II 
2200 Ill 
2700 Il 
3300 IV 
3900 - IV 
4700 IV 


C106 


marking cat. number suffix 
1n0 102 
2n2 222 
4n7 472 
10n 103 
22n 223 
nlg 181 
n22 221 
n27 271 
n33 331 
n39 391 
n47 471 
n56 501 
n68 681 
n82 821 
1n0 102 
in2 122 
inS 152 
1n8 182 
2n2 222 
2n7 272 
3n3 332 
3n9 392 
4n7 472 


Miniature plate type, class 2A 


Temperature range: —55 to + 85°C 


rated voltage 500 V d.c. 


Tolerance on capacitance: +10%. 
Solderability : 250°C, 55 max. 


capacitance size 


(pF) 


100 
120 
150 
180 
220 
270 
330 
390 
470 
560 
680 
820 
1000 
1200 
1500 
1800 
2200 
2700 


7Z6514S 


marking catalog number 
nl0 500 2222 655 03101 
ni2 500 03121 
ni5S 500 Ossi 
ni8 500 03181 
n22 500 03221 
n27. 500 03271 
n33 500 03331 
n39 500 03391 
n47_~=500 03471 
n56 500 03561 
n68 500 03681 
n82 500 . 03821 
1nd 500 03102 
in2 500 03122 
inS 500 03152 
in8 500 03182 
2n2 500 03222 
2n7 = 500 03272 


size BxH 
I 6x5 
II 6x6 
Ill 6x7 
IV 6x8 
Vv 6x11 


Max. thickness 2.1 to 2.5 mm 


C107 


CERAMIC CAPACITORS 


Barrier layer type, class 2 


Temperature range: —10 to +55°C 
Rated voltage: 6 V d.c. 


Tolerance on capacitance: —20 to +100% 


; VW 
Fig. a ml al 


Solderability: 250°C, 5s 
Catalog number: 2222 675..... 


Riga 


marking 


capacitance dimensions cat. number suffix 
(pF) B H Fig. version with version with 
(mm) (mm) d=0.6mm d=0.4mm 
22000 a7) D2 1 01223 02223 
47000 50° 6:5 2 01473 02473 
100000 S10 5105 2 01104 02104 


Tubular type, class 2 


Temperature range: —40 to +85°C 
Rated voltage: 500 V d.c. 
Tolerance on capacitance 
552-series: —20 to +50% 
561-series: +10% 
Catalog numbers: 2222 552..... , class 2 
2222 SOlue , class 2A 


Capacitors 552-series 


Capacitors 561-series 


ae 94.) 7247585 


72436631 


if 
(mm) 


12 
12 
14 
18 
22 
28 
38 


P 
(mm) 


7.6 
7.6 
7.6 
12.7 
177 
20.3 
30.5 


cat. number 


suffix 


01102 
01152 
01222 
01332 
01472 
01682 
01103 


capacitance ip Pr cat. number capacitance 
(pF) (mm) (mm) _ suffix (pF) 
680 10 5 04681 1000 

1000 10 5. 04102 1500 
1500 10 5 04152 2200 
2200 10 5 04222 3300 
3300 12 7.6 04332 4700 
4700 16 10.2 04472 6800 
6800 20 15.2 04682 10000 

10000 22 17.7 04103 

15000 30 20.3 04153 

22000 40 30.5 04223 


C108 


Upright-counting types, class 2 


Temperature range 


563-series : 
565-series : 


Rated voltage 
563-series : 500 V d.c. 
565-series: 125 V d.c. 
Catalog numbers: 2222 563..... 
22 2E5 OS). ras 


Capacitors 563-series 


cap. tol. 
(pF) 
1%; 1 pF 
2 1 pF 
3 1epe 
4 1 pF 
5 1 pF 
6 pk 
7 1 pF 
8 1 pF 
9 i pF 
10 i pr 
15 20% 
22 DY. 
33 20% 
47 20% 
68 20% 
100 20% 
150 20% 
220 207, 
330 20% 
470 20; 
680 20% 
1000 —20/+50% 
1500 —20/+50% 
2200 —20/+50% 
3300 —20/+50% 
4700 —20/+50% 
6800 —20/+50% 
10000 —20/+50% 


—40 to + 85°C 
=—25 10 j.05n© 


suffix of 
Fig. 1 
versions 


01158 
01208 
01308 
01408 
01508 
01608 
01708 
01808 
01908 
01109 
02159 
02229 
02339 
02479 
02689 
02101 
02151 
02221 
02331 
02471 
02681 
03102 
03152 
03222 
03332 
03472 
03682 
03103 


suffix of 
Fig. 2 
versions 


05158 
05208 
05308 
05408 
05508 
05608 
05708 
05808 
05908 
05109 
06159 
06229 
06339 
06479 
06689 
06101 
06151 
06221 
06331 
06471 
06681 
07102 
07152 
07222 
07332 
07472 
07682 
07103 


225 


15+! 


$5.5 


ty 
U 


a 


ACN 


\ 


W+! 


724998( 
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CERAMIC CAPACITORS 


Capacitors 565-series 


cap. tol. if. suffix of 
(pF) (mm) Fig. 3 
versions 
2200 —20/+50% 8 02222 
3300 —20/+50% 9 02332 
4700 —20/+50% 9.5 02472 
6800 —20/+50.% 12 02682 
10000 —20/+50% 16.5 02103 
Disc type, class 2 
Temperature range: —40 to +85°C 
Rated voltage: 500 V d.c. 
Tolerance on capacitance: —20 to +50% 
Catalog number: 2222 627..... 
cap. D S cat. number 
(pF) (mm) (mm) suffix 
220 5 5 14221 
330 5 4.5 14331 
470 5 35 14471 
680 5 3 14681 
1000 8 3.5 14102 
1500 8 3 14152 


Tubular type (safety) 


Temperature range: —40 to +85°C 
Rated voltage: 700 V d.c. 

Tolerance on capacitance: +10% 
Catalog number: 2222 562..... 


C110 


7247055 


cap: DP L P cat. number cap. D L 1% cat. number 
(pF) (mm) (mm) (mm) _ suffix (pF) (mm) (mm) (mm) _ suffix 
10 3 18 10.2 01109 82 4 18 10.2 01829 
12 3 18 10.2... .01129 100 4 20 10.2 01101 
15 3 18 102% 4 01159 120 4 20 10:2>) O1f21 
18 3 18 10.2 01189 150 4 Dp. 12-Te ¢ OLIS1 
22 3 18 10:2 4 01229 180 4 24 12Tie, 2.01181 
27 3 18 10.2. 01279 220 4 28 17.7 Aq 01221 
33 3 18 10.2 01339 270 +4 32 20:3 He, 01271 
39 3] 18 10.2 01399 330 4 36 25.4 01331 
47 3 18 10.2 01479 390 4 40 30.5 01391 
566 4 18 10.2 01569 470 4 46 35.6 01471 
68 4 18 10.2 01689 560 4 52 40.6 01561 


Feed-through types, classes 1 and 2 


Temperature range: —40 to +85°C 
Rated voltage: 350 V d.c. 

Catalog numbers: 2222 700 
2222 702 


40 


7+05 


=4 


, split pen feed-through capacitors 
, lead feed-through capacitors 


7243666 


3.8 en 
20min ae —— 20min 
59 
‘ 5.7 
7Z99112- 


jot BS 015 


*) 10+1 mm for the 3300pF capacitor 
12+’ mm for the 4700pF capacitor 


Split pen feed-through capacitors 


LJ 
o 
“I 
a=) 
w 
S. 
w 
oa 
3 
a 
bad 


Lead feed-through capacitors 


Gil 


CERAMIC CAPACITORS 


Capacitors 700-series 


cap. tol. class cat. 
(pF) number 
suffix 
<2.5 1C 00258 
3.3 120.5 pF 1C 01338 
47 | +0.5 pF 1C 01478 
6:8 (ace? pF 1C 02688 
10 +1 pF 1C 02109 
15 +10% IC 03159 
22 +10% Ke 03229 
33 10% 1C 03339 
47 +10% 1C 03479 


Capacitors 702-series, class 2 


cap. tol. cat. number 
(pF) suffix 
DS +0.5 pF 04258 
3:3 +0.5 pF 04338 
4.7 +0.5 pF 04478 
6.8 + lpr 04688 
10 OVA 05109 
15 +10% 07159 
22 as 07229 
33 aelOZ 07339 
47 +10% 07479 


Cri2 


cap. tol. class cat. 
(pF) number 
suffix 
68 +20% 2 04689 
100 +20% 2 04101 
150 +20% 2 04151 
22097 E207, 2 04221 
33029-2074 2 04331 
470 +20% 2 04471 
680 +20% 2 04681 
1000 —20/+50% 2 05102 
1500 —20/+50% 2 05152 
2200° ~=20/+50% 2 ~ 05222 
cap. tol. cat. number 
(pF) suffix 
68 +1074 08689 
100 +20% 08101 
150 +207, 08151 
220 +20% 08221 
330 204 08331 
470 +20% 08471 
680 —20/+50% 09681 
1000 —20/+50% 09102 
1500 —20/+50% 09152 
2200 —20/+50% 09222 
3300 —20/+50% 09332 
4700 —20/+50% 09472 


METALLISED POLYESTER CAPACITORS 


A. C. types 


Dielectric: metallised polycarbonate 


Version B 
D capacitors with leads and discharging resistor 


Version A 0.4 mm2 

capacitors with Version C 

soldering tags = capacitors with 
flat connections 


D 
10 
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METALLISED POLYESTER CAPACITORS 


Temperature range: —40 to +85°C 


Capacitors, 2222 329.03 us LOO Vian, 
Max. working voltage (40-60 Hz) 
capacitors 2222 326..... 220 
capacitors 2222 327..... W280) Nie 
Tolerance on capacitance: +10% 
Catalog number: 2222 325... ..: max. working voltage 160 V,... 
2222. 326i" saciews ; max. working voltage 220 V, .. 
D222 3 2U enue : max. working voltage 280 V,.. 


version code ah ili capacitance code, see table 


50=version A 
52 =version B 
70 = version C 


capacitance dimensions in mm D x H capacitance 
(uF) code 
GOV. 2201 280) Vee 


1B) — 30 x 40 30 x 40 155 
2 30 x 40 30 x 40 30 x 40 205 
2.5 30 x 40 30 x 40 30 x 40 ZS) 
3 30 x 40 30 x 40 30 x 40 305 
3:5 30 x 40 30 x 40 30 x 40 355 
4 30 x 40 30 x 40 30 x 52 405 
4.5 30 x 40 30 x 40 30 x 52 455 
5 30 x 40 30 x 40 30 x 52 505 
6 30 x 40 30 x 52 35 x 52 605 
7 30 x 40 30 x 52 35 x 52 705 
8 30 x 40 30 x 52 3552 805 
2 30 x 52 30 x 52 40 x 52 905 
10 30 x 52 35X52 40 x 52 106 
12 30 x 52 39 52 — 126 
14 35 x 52 40 x 52 — 146 
16 35x O2 40 x 52 — 166 
18 3552 40 x 52 — 186 
20 40 x 52 = — 206 
25 40 x 52 = = 256 


C114 


Flat film type 


1st figure of cap. value 
2nd figure of cap. value—— 


._— ——— ) 
multiplying factor 
capacitance tolerance——— Youll“, 
working voltage —————— 
colour ames 
body colour 
Diack, nv On pa dirl 20% 
brown 1 1 10 100 V 
red 2¢.22° 104 250 V 
orange 3 3 10° 
yellow 4 4 10* 400 V 
green 5 5 10° 
blue 6 6 630 V 
violet 7 7 
over 8 8 7Z46834.2 
white 9 9 410% 


Dielectric: metallised polyethyleneterephthalate 
Temperature range: —40 to + 100°C 
Maximum working voltage: 100 V4... 250 Va.c., 400 Va.c., 630 Vac. 
Maximum alternating voltage (50-60 Hz) 

100 V,... version: 63 V4. 

250 V4... version: 160 V,... 

400 V,... version: 200 V,.., 

630 V4... version: 220 Va... 
Tolerance on capacitance 

for C<0.22 pF: +20% 

for C>0.22 hE: +10% 
Solder conditions for printed-wiring boards: 250°C, 5s 
Catalog number: 2222 342... .. 


capacitance code, see table 


Code for nom. voltage and capacitance tol. : 


24=20%, 100 V 54=20%, 400 V 
25=10%, 100 V 55=10%, 400 V 
44=20%, 250 V 64=20%, 630 V 
45=10%, 250 V 65= 10%, 630 V 


E115 


y+ 87 €OF6L7 80 Of 

pF 0€ COFE0Z 80 a6 

VCE COT SI 80 CLT 
Peco = T SOFTOI=S 90=P SCl=4 JI 
$89 (KG O€ vl 89 
SLY $6! O¢ cll LY 
cee LI O€ 6 BAS 
1&6 ¢'0¢ O€ cl cel 0¢ ¢°8 (EG 
Sst 81 Of Ol cel SCC ¢°8 ST 
Sol 0c O¢ Gl crt O€ ¢6 cl SCC L OT 
89 81 O¢ OT Srl SCC c6 IT SCC 9 890 
VLY 07 0c Gi! cri Of $6 SCI CCC SL ST CLI s9 Lv0 
pee 81 0¢ OT Sl SCC $6 oll SCC 99 TT SLI SS ££0 
CC Syl O€ a) CCl SCC SL Gil CLT L SOI scl gs c70 
pSl Stl SG c6 STT SEE ¢9 IT CLI 9 c6 cl ST STO 
vor rat SCC CL Gi CLI L IT Sl 9 6 Sick v Oro 
£89 se SCC ¢9 TT CLI 9 OT CTI ¢ 890°0 
tLp Gl CLI L TT Sl 9 6 Sl v Lv0°0 
Coe TT cLt 9 Or CCl S 6 CCl v €£00 
£CC TT Cl 9 6 Sra v 6 SiGl v 700 
est Ol Sa! S 6 SCI v 6 Cl v S100 
CO] 6 a! v 6 CCl v 6 Cl v 0100 

H qd d H qd d H gq d H qd d 
(uu) suoisuauip “xbut (ui) suoisuamp “xDU (wu) suoisuamp “xDUL (uu) SuoIsUuauIp *~xDUL 

9poo (47) 
doo “FA 0€9 “TA 00F “FA OSZ “TA O01 ‘dpa 


SYOLIOVdV) AALSAATOd G4SITIVLAN 
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Moulded type (‘“‘Mepolesco”’) 


25+2 7 L+01 
7246839.2 


Temperature range: —55 to + 100°C 


Max. working voltage: 


100: Vag. 250 Vacs 
400 Vere. 630 Viates 
1000 Vq..., 1600 Vac. 


Tolerance on capacitance 
for C< 0.22 pF: +20% 
for C >0.22 wF: +10% 


Catalog number: 2222 341 


Max. alternating voltage (50-60 Hz) 
100 Vy... version: 


250 V4... version: 
400 V4... version: 
630 V4... version: 


63 Vac. 


160 Va.c. 
200 Vac. 
220 Vac, 


1000 and 1600 V,... versions: 250 V,.<, 


capacitance code, see tables 


Code for max. working voltage, capacitance tolerance and dielectric: 
polyethyleneterephthalate 


28=100 Va, 20% 
29=100 Va... 10% 
58=400 Va... 20% 
59=400 V,, 10% 
60=630 Vq., 20% 


61=630 V4... 10% 

70= 1000 Va... 20% 
71=1000 V4... 10% 
80= 1600 Va... 20% 
81=1600 Vy, 10% 


26=100 V,,,, 20% 
27=100 Va... 10% 
88 =250 Va... 20% 
89=250 Vy, 10% 


cap. 100 Vie 250 Vac 400 Vac 
(uF) dimensions (mm) dimensions (mm) dimensions (mm) 

A L A B L A B L 
0.010 8.7 4.7 14.5 8.7 4.7 14.5 
0.015 8.7 Ad. (45 8.7 4.7 14.5 
0.022 8.7 47 14.5 8.7 4.7 14.5 
0.033 8.7 4.7 14.5 9.4 5.5 14.5 
0.047 8.7 4.7 14.5 10.4 6.5 14.5 
0.068 8.7 47 14.5 9.4 55 145 10.4 6.5 18 
0.10 8.7 4.7 14.5 10.4 6.5 14.5 AES G2 LS 
0.15 9.4 Si) 9. 14:5 10.4 65 518 £15 TAD 23:5 
0.22 10.4 6.5, 14.5 es 7.6 18 12.8 Sif 23:5 
0.33 10.4 6.5 18 £15 7.4 235 14.4 LOA e23-5 
0.47 it5 7.6 18 12.8 8.7 MBYS: 14.6 10.4 31 
0.68 11.5 TAS) 23:5 144 104 23.5 195 124 31 
1.0 12.8 Sh PENS 146 104 31 22 15 31 
1.5 144 104 23.5 19S opel 4 5 eG 
De 14.6 10.4 31 22 15 31 
33 195 124 31 
4.7 22 31 


METALLISED POLYESTER CAPACITORS 


1600 Va... 


dimensions (mm) 


cap. 630 Vac. 1000 Va... 
(uF) 
dimensions (mm) dimensions (mm) 
A B L A B L 

0.001 
0.0015 
0.0022 
0.0033 
0.0047 
0.0068 
0.01 8.7 4.7 14.5 10.4 6.5 18 
0.015 9.4 SS 14.5 1h 7.6 18 
0.022 10.4 6.5 14.5 115 7.4 235 
0.033 10.4 6.5 18 12.8 Se. (235 
0.047 11.5 14 18 144 yonhOAo) 23.5 
0.068 11.5 RAdid23:5 14.6.5 10.4 31 
0.1 12.8 S37 32555 19.5 12.4 31 
0.15 14.4 10.4 23.5 22 15 31 
0.22 14.67 104° 330 
0.33 19.5 12.4 Soil 
0.47 22 15 31 


If L<30mm: E=40mm, d=0.8 mm 
L=31 mm: E=50mm, d=1 mm 
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2D 
235; 
23.5 


cap. 
code 


102 


152 
222 
332 
472 
682 
103 
$53 
223 
333 
473 
683 
104 
154 
224 . 
334 
474 


Moulded type (“Nugget”) 


Temperature range: —55 to +100°C 
Max. working voltage: 100 V,,,., 250 Va.c., 400 Va... 
630 Vai. 
Max. alternating voltage (50-60 Hz) 
100 Vy... version: 63 Va. 
250 V,... version: 160 V,... 
400 V,... version: 200 V,... 
630 V4... version: 220 V,.. 
Tolerance on capacitance 
for <0:22 pF: £207, 
for C>0.22 pF: +10% 
Solder conditions for printed-wiring boards: 250°C, 5s 
Catalog number: 2222 344..... 


| a: capacitance code, see tables 


Code for dielectric material, max. working voltage and capacitance tolerance: 
polyethyleneterephthalate: | polycarbonate 


7Z500N.3 


24=100 Vy... 20% 20=100 V,.., 20% 
25=100 V,,,, 10% 21=100 V,,,, 10% 
40=250 Vy... 20% 50=400 Vy. 20% 
41=250 V,,,, 10% 51=400 Va. 10% 


60= 630 Vy... 20% 
61=630 V,,,. 10% 
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METALLISED POLYESTER CAPACITORS 


capacitance 100 Vy... 250i capacitance 
(uF) <= COE 

dimensions (mm) dimensions (mm) 

D B H S D B H S 
0.01 451-13 10 10 103 
0.015 455 413 10 10 153 
0.022 AS 13 10 10 223 
0.033 45 13 10 10 333 
0.047 45 13 10 10 473 
0.068 45 13 10 10 5 13 11 10 683 
0.1 45 13 10 10 5 LS a aul 15 104 
0.15 45 13 10 10 6 W735 sOt5 pats 154 
0.22 5 13 11 10 Ul 17:57 is 15 224 
0.33 5 17.5 il 15 8 5ae 17-5 | eS tS 334 
0.47 6 ibiesy iG 15 6.35826 WSS), 225 474 
0.68 7 175) 1s 15 755126 16-5522 684 
1.0 SS 9605. 14 5im5 9.5 26 19 OPS 105 
15 65° 26 15598225 11 30 20:5 21-5 155 
2.2 is 26 16:59 2255 13550 WEY SIS) 225 
3.3 9.5 26 19 APES 335 
47 11 30 20s 2IES 475 
6.8 1350 22 Biles 685 
capacitance 400 V;... 630 V4.c. capacitance 
(uF) code 

dimensions (mm) dimensions (mm) 

D B H S D B H Ss 
0.01 45 13 10 10 4.5 13 10 10 103 
0.015 4.5 13 10 10 5 13 11 10 153 
0.022 45 13 10 10 6 13 12 10 223 
0.033 5 13 11 10 6 Wess WES als 333 
0.047 5 i i 15 i 15 tS JUS) 473 
0.068 6 cs) Ue OS: Si L757 145,15 683 
0.1 7 is) te) 15 65> 26 15:5 225 104 
0.15 8:5 GS 14S iS TS 26 16 225 154 
0.22 6.5 26 15:50 22,5 95926 19 as 224 
0.33 75 26 16:5 ane22"S 11 30 20 Seles 334 
0.47 OS 26 19 22S 135330 prey VHS 474 
0.68 11 30205 eeeieS 684 
1.0 13:5 30 2215. 275 105 
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FOIL ON FILM POLYESTER CAPACITORS 


Tubular type r 4 


Temperature range: —40 to +85°C ; M i 
Max. working voltage: 160 Vy. and 400 V4... I i 
Max. alternating voltage (50-60 Hz) 
160 V,.,. version: 90 Vac. 
400 V4... version: 150 V,.<. 
Tolerance on capacitance: +10% 
Solderability according to LE.C. 68-2, 
test T3.2 
Catalog number: 2222 311 31..., working voltage 160 V4... 
2222 311 51... working voltage 400 Vy... 


7Z46838 


capacitance max. dimensions (mm) catalog number 
suffix 
160 Va.c. 400 Va.c. 
D L D L 

a > Se ee eee ee 
1000 pF 7.5 18 102 
1500 I 18 152 
2200 Wed 18 222 
3300 US 18 332 
4700 les 18 472 
6800 7.5 18. 682 
0.010 pF Us 18 ibs 18 103 
0.015 tee 18 7.5 18 153 
0.022 To 18 8.5 18 223 
0.033 Us: 18 10 18 333 
0.047 8 18 11.5 18 473 
0.068 ) 18 9.5 32 683. 
0.10 10.5 18 11 32 104 
0.15 12 18 1255) 32 154 
0.22 i0 32 14.5 32 224 
0.33 12 32 17 32 334 
0.47 14 32 19.5 32 474 
0.68 16 32 684 
1.0 18.5 32 105 
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Foil on film polyester capacitors 


Dielectric: polyethyleneterephthalate 
Temperature range: —40 to +85°C 
Maximum working voltage: 
100 V d.c., 250 V d.c. 
400 V d.c., 630 V d.c. 
P : <3 (d=0.6) 
Maximum alternating voltage (50-60 Hz) 
100 V d.c. version: 50Vac. <4(d=08) 
250'V d.c. version: 80 V a.c. 
400'V d.c. version: 125 V a.c. 5+05 
630 V d.c. version: 200 V a.c. 
Tolerance on nominal capacitance 
+20% and +10% 
Solder contin. for printed-wiring oe +03; d=08) 
boards: 250°C, 5s 
2.8 *+93(d=08) 
Catalog number: 2222 347..... 0 


Code for eee ——— Capacitance code 


Flat type B -——> > A ¥ 


Ss —» a ae 


7265004 


nominal voltage code for capitance see table 
2=100 V tolerance 

4=250 V == 207, 

5=400 V 1=sa10 7, 

6=630 V 
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cap. marking 100 V4... 250 Va... cap. 
(nF) code code 
max. dimensions (mm) max.. dimensions (mm) 
A B H S d A B H S d 
22 2n2 222 
3.3 3n3 332 
47 4n7 472 
6.8 6n8 682 
10 10n 5 135," 413 10.66 0.6 103 
15’ 15n AS 135 12:5 (10:66 06 6 13.5 14 10.66 0.6 153 
22" 22n 55° 135 135 10.66 0.6 6.5°° 13.8 9713.5,.15540:8 223 
Bor 33n 65) 135 13:5" 10.66°0'6 (6 19 15 15.54 0.8 333 
47 47n it 13.5 14 10.66 0.6 7 19 16 15.54 0.8 473 
68 68n 65 19 {5:5 15.54.6088 19 17 15.54 0.8 683 
100 100n Tied 8 16.5 15.54 08 65 32 18.5 28.24 0.8 104 
150 =: 150n S57 19 17S 155453082 «750132 19.5 28.24 0.8 154 
220 220n 7 32 19 28:24 0:8 8:5" 32 20.5 28.24 0.8 224 
330 4 8©330n 8 a2 20 28.24 0.8 10.5 32 22.5 28.24 0.8 334 
470 470n Osea 132 20.5 28.24 0.8 12.5 32 24.5 28.24 08 474 
680 680n 155 32 27.5 28.24 08 684 
cap. marking 400 Va... 630 Vac. cap. 
(nF) code code 
max. dimensions (mm) max. dimensions (mm) 
A B H S d A B H S d 
22; 2n2 45 13.5 12.5 10.66 0.6 Doe 
3.3 3n3 5:35. 13:5 (13:5 10.66 0:6 332 
4.7 4n7 AS35125 910:66:.016) 6:5.0°13.5 9643.). 15546018 472 
6.8 6n8 Seelso. 13.5) 10.66 106. 77, 13:5) 14 15.54 0.8 682 
10 10n 65s.) 613.5) 115:545 0.60) 16.5.0) 19 15.5 15.54 0.8 103 
5.) tSa 7 13.5 14 1595408) due 16.5 15.54 0.8 153 
22 22n 6:57.19 15.5 15.54 0.8 8.5 19 17.5 15.54 0.8 223 
B30) 550 LSaelS 165091554505 a7, 32 19 28.24 0.8 333 
47 47n 8.5 19 17.5 15.54 08 8 32 20 28.24 0.8 473 
68 68n ii 32 19 2824.0:8,, 9:5. (32 21.5 28.24 08 683 
100 100n 8 32 20 28.24 0:8 11.5. 32 23.5 28.24 0.8 104 
150 =: 150n OD o2 21.5 28.24 08 14 32 26 28.24 0.8 154 
220° 220n 1S 32 23.5 28.24 0.8 16 32 28 28.24 0.8 224 
330 330n 14 32 26 28.24 0.8 334 
470 470n 474 
680 680n 684 
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POLYSTYRENE CAPACITORS 


Miniature type (““Micropoco’’) 
30 +2 j05 mes 30 +2 ry 


ex * 


=e = 


Temperature range 
63 V4... version: —40 to +70°C 
125 Va... 250 Vy... 500 Vy... version: —40 to + 85°C 
Max. working voltage: 63 Vy.,., 125 Vg... 250 Vg.,., 500 Vac. 
Max. alternating voltage 
Ca°Vae version=-25 Va 
125 V,... version: 63 V,... 
Q50*V F -eversion= 125 Vee 
500 V,... version: 220 V, .. 
Tolerance on capacitance: +1%, +2% and +5% 
Solder conditions for printed-wiring boards: 230°C, 2s 
Catalog number: 2222 42 oa) PONE 


max. working voltage code capacitance code, see table 
4= 63 Va. 
Si Vere capacitance tolerance code 
6=250'Var Der S/, 
T= 900 Vag Bh PA 

4=+1% 
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cap. 
value 
(pF) 


430 

470 

510 

560 

620 

680 

750 

820 

910 
1000 
1100 
1200 
1300 
1500 
1600 
1800 
2000 
2200 
2400 
2700 
3000 
3300 
3600 
3900 
4300 
4700 
5100 
5600 
6200 
6800 


diameter D (mm) code 
63 Va. 125 Vac, 
versions versions 
3.0 4301 
3.0 4701 
3.0 $101 
3.5 5601 
3.5 6201 
Sh) 6801 
3.5 7501 
3.0 59) 8201 
3.0 3.5 9101 
3.0 40 1002 
35) 4.0 1102 
35 4.0 1202 
BS 4.0 1302 
39 4.0 1502 
3) 4.5 1602 
35 4.5 1802 
3h5) 4.5 2002 
4.0 5.0 2202 
4.0 5.0 2402 
4.0 5.0 2702 
4.0 BLS) 3002 
4.5 5ho 3302 
4.5 6.0 3602 
4.5 6.0 3902 
4.5 4302 
4.5 4702 
5.0 5102 
5.0 $602 
5.0 6202 
5.0 6802 


cap. diameter D (mm) code 
value 
(pF) 250 Ve, 500 Vee 
versions versions 
Sil 35) 
56 35 
62 3.5 
68 3.5 
715 3h5) 
82 3.5 
91 3.5 
100 35 1001 
110 3.5 1101 
120 Sys 1201 
130 35 1301 
150 3:5 1501 
160 3:9 1601 
180 35) 4.0 1801 
200 Bes 40 2001 
220 3.5 4.0 2201 
240 35 4.0 2401 
270 3:5 4.5 2701 
300 AS) 4.5 3001 
330 35 455 3301 
360 3.5 4.5 3601 
390 3.5 4.5 3901 
430 3.5 4.5 4301 
470 40 5.0 4701 
510 4.0 5.0 5101 
560 4.0 5.0 5601 
620 4.0 5.0 6201 
680 4.0 5.0 6801 
750 4.0 5.5 7501 
820 4.5 by) 8201 
910 4.5 6.0 9101 
1000 4.5 6.0 1002 
1100 4.5 6.0 1102 
1200 5.0 6.5 1202 
1300 5.0 1302 
1500 5.0 1502 
1600 55 1602 
1800 SYS) 1802 
2000 Des 2002 
2200 6.0 2202 
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POLYSTYRENE CAPACITORS 


Tubular moulded type (“Minipoco”) 142 L.02 142 D+0f 
oak 
Temperature range aa 77 fe 1263609 


63-V,... version: —40 to +70°C 
125, 250 and 500 V,... versions: —40 to +85°C If L=15 mm: 1/=35mm, d=0.7 mm 
Max. working voltage: 63 V,.,., 125 Va. L=25 mm: /=45 mm, d=0.8 mm 

250'V 445 500g. 
Max. alternating voltage 
63 V,.,. version: 30 V,... 

125 Vq~ version: 63. Vee 

250iWaeeversion : 125) Va 

500 V4... version: 250 V,.. 
Tolerance on capacitance: +1%, +2%, +5% 
Solder conditions for printed-wiring boards: 250°C, 5s 
Catalog number: ‘222243. ..... 

~ L-_ capacitance code, see table 

maximum working 


voltage code capacitance tolerance code 


Si=).63'V ace, =a 
6=125 Vac. 3=+2% 
7=250 Vac. 4=4+1% 
8 =500 Vac. 
capacitance dimensions in mm (D x L) capacitance 
code 
63 Va.c. 125 Vac. 250 Vac. 500 Vi... 
1300 9x15 1302 
1500 9x15 1502 
1600. 9x 15 1602 
1800 : 9x15 1802 
2000 9x15 2002 
2200 9x15 2202 
2400 TS KAS 10 x 15 2402 
2700 9x15 10 x 15 2702 
3000 9x15 10 x 15 3002 
3300 9x 15 10x 15 3302 
3600 9x15 12.5 x 15 3602 
3900 9x15 12.5 x 15 3902 
4300 7.5 x 15 9x15 12.5 x 15 4302 
4700 ° 9x15 9x15 12.5 x 15 4702 
5100 ox 15 10x 15 $2.5 % 15 5102 
5600 ; 9x15 10x 15 12:5 x45 5602 
6200 9x15 10x 15 10 x 25 6202 
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capacitance 


6800 
7500 
8200 
9100 
0.010 uF 
0.011 
0.012 
0.013 
0.015 
0.016 
0.018 
0.020 
0.022 
0.024 
0.027 
0.030 
0.033 uF 
0.036 
0.039 
0.043 
0.047 
0.051 
0.056 
0.062 
0.068 
0.075 
0.082 
0.091 
0.10 
0.11 
0.12 
0.13 
0.15 
0.16 


dimensions in mm (D x L) 


63 Vac. 


VOAS 
15x 15 
HS 1S 
9x15 
9x15 
9x15 
9x15 
9x15 
9x15 
10x 15 
10 x 15 
10x 15 
10x15 
12 StS 
122515 
125 15 
E2505 
1255.x15 
10 x 25 
10 x 25 
10 x 25 
12.5 x 25 
12°5°25 
125'%25 
195 x25 
12525 
12525 
1525 
15% 25 
1S x25 
15°« 26 
199625 
15 x25 


125 Vaze. 250 Viazc. 500 Vi.<, 
9x15 1Ddi« 15, 10 x 25 
9x15 WOE al BS 10 x 25 
10 x 15 LDSoebsy 10 x 25 
10 x 15 15 a5 125x< 25 
10 x 15 1255 1255025 
125 x15 12.5x 15 12525 
125615 10 x 25 12355¢25 
12.5x 15 10 x 25 125% 25 
12.5 x15 10 x 25 1255625 
12.5 x 15 10 x 25 12.5 x25 
10 x 25 12.5x 25 15<25, 
10 x 25 12.5 x 25 1525 
10 x 25 12.525 15x25 
10 x 25 12.5 x 25 15x25 
12.5 x25 12.5x 25 

12.5 x25 1525 

125625 HS: 25 

1255425 15 x 25 

12525 15x25 

1255) x 25 #5 x25 

1255 x25 15) 25 

12555625 

15 x 25 

15 x 25 

15% 25 

1525) 

15525 


s 


capacitance 


code 


6802 
7502 
8202 
9102 
1003 
1103 
1203 
1303 
1503 
1603 


1803 


2003 
2203 
2403 
2703 
3003 
3303 
3603 
3903 
4303 
4703 
5103 
5603 
6203 
6803 
7503 
8203 
9103 
1004 
1104 
1204 
1304 
1504 
1604 
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ELECTROLYTIC CAPACITORS 


Small type for high voltages 


can axial version printed-wiring version 
size 
D L D L Ss 
(mm) (mm) — (mm) (mm) (mm) 

0 10.4 18.5 12.8 26 10.16 Axial version 
00 10.4 30.5 12.8 39.3 10.16 (insulated) 
01 12.9 30.5 15:2 393 10.16 
02 15.4 30.5 17.8 39.3 12.70 
03 18.5 30.5 20.8 39:3 15.24 


~ 
* ase 
Printed-wiring + Ss 


version 


*) 35 mm for can size 00 


C134 


Temperature range: —40 to +70°C 
Tolerance on capacitance: —10 to +30% 
Catalog number: 2222 0401...., axial version 
2222 040 4...., printed-wiring version 


can working capac- leakage ripple dissi- impe- catalog 
size voltage itance current’) current?) pation dance*) — number 
(Va.c.) (uF) (uA) (mA) factor*) — Q) suffix 
00 100 20 85 50 0.15 6.4 0209 
01 100 32 130 75 0.15 4.0 0329 
02 100 50 180 100 0.15 2D 0509 
03 100 80 270 125 0.15 1.6 0809 
0 150 6.4 52 25 0.15 15.0 1648 
00 150 125 85 50 0.15 8.0 1139 
01 150 20 130 75 0.15 5.0 1209 
02 150 52 180 100 0.15 3.0 1329 
03 150 50 270 125 0.15 2.0 1509 
00 200 10 85 25 0.15 8.0 2109 
01 200 16 130 50 0.15 5.0 2169 
02 200 25 180 75 0.15 3.0 2259 
03 200 40 270 100 0.15 2.0 2409 
0 250 4 55 25 0.15 20.0 3408 
00 250 8 85 25 0.15 10.0 3808 
01 250 i a 130 50 0.15 6.4 3139 
02 250 20 180 18) 0.15 4.0 3209 
03 250 32 270 100 0.15 ZS 3329 
00 300 6.4 85 25 0.15 20.0 4648 
i 300 10 130 50 0.15 15.0 4109 
02 300 16 180 75 0.15 8.0 4169 
03 300 25 270 100 0.15 5.0 4259 
0 350 25 55 25 0.15 60.0 5258 
00 350 5 85 i 25 0.15 30.0 5508 
01 350 8 110 25 0.15 20.0 5808 
02 350 125 160 50 0.15 15.0 5139 
03 350 20 240 75 0.15 8.0 5209 
00 400 4 85 25 0.15 45.0 6408 
01 400 6.4 110 25 0.15 30.0 6648 
02 400 10 160 50 0.15 20.0 6109 
03 400 16 240 75 0.15 12.5 6169 


1) Maximum leakage current at 20°C after 5 minutes. 

2) Maximum permissible ripple current at 100 Hz and 70°C. 
3) Maximum dissipation factor (tan 5) at 20°C and 50 Hz. 
4) Maximum impedance at 20°C and 100 kHz. 
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ELECTROLYTIC CAPACITORS 


Large types for high and low voltages 


De 
25 
2. Ser 
AUT i 
| =f 
ee D+3 
7243501.a.1 7243501.c 7Z43501.d 
Can sizes Can sizes Can sizes Can sizes 
4, 5,6 3, 4, 5. 6 61.7 8,9 
Capacitors with soldering terminals Capacitors with twistable mounting lugs 


case D H ih 

size (mm) (mm) 

3 19 34 36 

4 19 50 52 

5 22 50 52 

6 26 50 

6T 26 52 55 

7 26 81 — 
8 31 81 
8A 31 ep? 55 D+3 

9 36 81 tesa 7263502.b.1 7243502.¢.1 
YN BLS Sy 55 


Can sizes 4, 5 Can size 6T Can sizes 8A, 9A 


Capacitors for printed-wiring boards 


C136 


Temperature range: —40 to +70°C 
Tolerance on capacitance 
6.4— 64 V types: —10 to +50% 
100—-S00 V types: —10 to +30% 
Catalog number: 2222........ 


Capacitors with soldering terminals 


Single capacitors 


can working capac- leakage ripple dissi- impe- catalog 
size voltage itance current') current’) pation dance*) — number 
(Vac) (uF) (uA) (m4) factor*) — (Q) suffix 

4 10 1250 400 600 0.30 0.63 063 14132 
5 10 2000 630 850 0.30 0.40 202 
6 10 3200 1000 1000 0.40 0.25 322 
4 16 800 400 500 0.25 0.63 063 15801 
6 16 2000 1000 1000 0.25 0.25 202 
4 25 500 400 450 0.20 0.63 063 16501 
5 25 800 600 650 0.20 0.40 801 
6 25 1250 1000 850 0.20 0.25 132 
5 40 500 600 650 0.15 0.40 063 17501 
5 64 320 600 500 0.10 0.40 063 18321 
6 64 500 1000 800 0.10 0.25 501 
4 100 100 330 250 0.15 1.25 080 10101 
6 100 250 780 450 0.15 0.63 251 
4 150 64 330 200 0.15 15 080 11649 
5 150 100 500 250 0.15 1.0 101 
6 300 100 930 250 0.15 4.5 080 14101 
4 350 32 360 100 0.15 2.8 080 15329 
5 350 50 550 150 0.15 509 
5 400 32 410 150 0.30 3 080 16329 
6 400 50 630 200 0.30 4.55 509 
5 500 25 400 100 0.30 10 080 18259 
6 500 52 500 150 0.30 19 329 


’) Maximum ieakage current at 20°C after 5 minutes. 

?) Maximum permissible ripple current at 100 Hz and 70°C. 
) Maximum dissipation factor (tan 5) at 20°C and 50 Hz. 
*) Maximum impedance at 20°C and 100 kHz. 
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ELECTROLYTIC CAPACITORS 


Double capacitors 


can working capac- leakage ripple dissi- impe- catalog 
size voltage itance current') current?) pation dance*) number 
(Y.) (uF) (uA) (mA) factor?) Q) suffix 

4 25 250 +250 2 x 200 2 x 225 0.20 2x1.25 06416251 
4 64 100+ 100 2 x 200 2 x 200 0.10 21:25, 064 18101 
3 100 25 +25 2 x 100 2x 50 0.15 20 081 10259 
4 100 50+50 2 x 180 2x 125 0.15 2x25 509 
5 150 50+50 2 x 265 Dee pes 0.15 2x 2.0 081 11509 
6 300 50+ 50 2 x 500 PAS Bie: 0.15 2x25 081 14509 
5 350 25+25 2 x 300 2x75 0.15 ZS 081 15259 
6 350 32 +32 2 x 360 2x 100 0.15 2x45 081 18329 
4 500 8+8 2 x 135 2x 50 0.30 2 x 39 081 18808 


Capacitors with twistable mounting lugs 
Single capacitors 


can working — capac- leakage ripple dissi- impe- catalog 
size voltage _itance _current*) current?) pation dance*) number 
(Va.c.) (uF) (uA) (mA) factor*) (Q) suffix 

i 25 2000 1500 1100 0.20 0.15 063 36202 
8 25 2500 2000 1200 0.20 0.15 252 
6T 40 800 1000 800 0.15 0.25 063 37801 
7 40 1250 1500 1100 0.15 0.15 132 
8 40 1600 2000 1200 0.15 0.15 162 
8 64 1000 2000 1200 0.10 0.15 063 38102 
6T 100 250 780 450 0.15 0.63 080 30251 
8 abs 500 2300 650 0.15 0.63 080 31501 
8 300 250 2300 450 0.15 0.63 080 34251 
9 350 250 2650 500 0.15 0.63 080 35251 
7 400 100 1100 200 0.30 1.75 080 36101 
8 450 100 1300 200 0.30 2.3 080 37101 
7 500 50 780 200 0.30 6.5 080 38509 — 
9 500 100 1500 300 0.30 3.25 101 
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Double capacitors 


can, working capac- leakage ripple dissi- impe- catalog 
size voltage _itance current') current”) pation dance*) — number 
(Vac) (uF) (uA) (m4) factor*) — (Q) suffix 
6T 25 640 + 640 2 x 500 2 x 425 0.20 Dx 0:5 064 36641 
6T 64 250 + 250 2 x 500 2 x 400 0.10 2x0.5 064 38251 
8 64 500 + 500 2 x 1000 2 x 600 0.10 2x 0.3 501 
6T 100 125+125 2 x 400 2x 225 0.15 2x1.25 081 30131 
6T 150 125+125 2 x 650 2x 225 0.15 Dex Le25 081 31131 
8 150 250 +250 2x 1150 2x 325 0.15 Bes) 251 
6T 300 50 +50 2 x 500 2x 125 0.15 2X 235 081 34509 
8 300 125+125 2x 1150 x25 0.15 D125 031 
6T 350 32432 2 x 360 2x 100 0.15 2x45 081 35329 
9 350 1254125 2x 1350 2x 250 0.15 2s SMES 131 
6T 400 25+25 2 x 330 2 x 100 0.30 xo 081 36259 
7 400 50 +50 2 x 630 2x 100 0.30 2x 4.55 509 
8 450 50 +50 2 x 700 2x 100 0.30 2x4.55 -.081 37509 
6T 500 16+16 2x 270 2715 0.30 2x 20 081 38169 
Thay 500 25 +25 2 x 400 2x 100 0.30 2x 13 259 
9 500 - 50450 2 x 780 2x 150 0.30 2% G5 509 
Capacitors for printed-wiring boards 
Single capacitors 
can working capac- __ leakage ripple dissi- impe- catalog 
size voltage itance current’) current”) pation dance*) number 
(Vac) (uF) (uA) (mA) factor’) (Q) suffix 
5 10 2000 630 850 0.30 0.40 063 54202 
4. 16 800 . 400 500 0.25 0.63 063 55801 
5 16 1250 600 700 0.25 0.40 132 
6T 16 2000 1000 1000 0.25 0.25 063 55202 
8A, : 16 3200 1500 1200 0.35 0.15 322 
9A 16 4000 2000 1300 0.35 (0.15 402 
4 25 500 400 ~ 450 0.20 0.63 063 56501 
5 25 800 600 650 0.20 0.40 801 
6T 25 1250 1000 850 0.20 O25 132 
8A 25 2000 1500 -1100 0.20 0.15 202 


1) Maximum leakage current at 20°C after 5 minutes. 


3 


Maximum dissipation factor (tan 5) at 20°C and 50 Hz. 


4) Maximum impedance at 20°C and 100 kHz. 


) 

2) Maximum permissible ripple current at 100 Hz and 70°C. 
) 
) 
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ELECTROLYTIC CAPACITORS 


can working capac- 

size voltage itance 
(Vs...) (uF) 

9A 25 2500 

4 40 320 

=) 40 500 

6T 40 800 

8A 40 1250 

9A 40 1600 

5 64 320 

6T 64 500 

8A 64 800 

9A 64 1000 

4 150 64 

5 150 100 

9A 200 250 

6T 300 100 

4 350 32 

5 350 50 

6T 400 50 

8A 450 64 

4 500 16 

8A 500 50 

Double capacitors 

can working capac- 

size voltage _itance 
(Vsc) (uF) 

8A 25 1000 + 1000 

6T 64 250 + 250 

8A 64 400 + 400 

6T 250 50 + 50 

6T 300 50+ 50 

> 350 25425 

6T 350 32'+ 32 

8A 400 50 + 50 

6T 500 16+ 16 


leakage 
current’) 


(uA) 


2000 
400 
600 

1000 

1500 

2000 
600 

1000 

1500 

2000 
330 
500 

1500 
930 
360 
550 
630 
900 
270 
780 


leakage 
current’) 


(uA) 


2x 780 
2 x 500 
2 x 750 
2 x 400 
2 x 500 
2 x 300 
2 x 360 
2 x 630 
2x 270 


ripple 
current”) 
(mA) 


1200 
450 
650 


ripple 
current?) 
(mA) 


2x 550 
2 x 400 
2x 550 
2125 
2x 125 
2x75 
2x 100 
2x 100 
2x75 


') Maximum leakage current at 20°C after 5 minutes. 
2) Maximum permissible ripple current at 100 Hz and 70°C. 


*) Maximum dissipation factor (tan 5) at 20°C and 50 Hz. 


*) Maximum impedance at 20°C and 100 kHz. 
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dissi- 
pation 
factor*) 


0.20 
0.15 
0.15 
0.15 
0.15 
0.15 
0.10 
0.10 
0.10 
0.10 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.30 
0.30 
0.30 
0.30 


dissi- 
pation 
factor?) 


0.20 
0.10 
0.10 
0.15 
0.15 
0.15 
0.15 
0.30 
0.30 


impe- 
dance*) 
(Q) 


0.15 
0.63 
0.40 
0.25 
0.15 
0.15 
0.40 
0.25 
0.15 
9.15 
1.5 
1.0 
0.63 
1.25 
4.5 
2.8 
4.55 
3.65 
19.5 
6.5 


impe- 
dance*) 
(Q) 


2x 0.3 
2x 0.5 
2x 0.3 
2x 1:5 
X25 
ex’ 5:5 
2x 4.5 
2x 4.55 
2x20 


catalog 
number 


suffix 


252 
063 57321 
501 
801 
132 
162 
063 58321 
501 
801 
102 
080 51649 
101 
080 52251 
080 54101 
080 55329 
509 
080 56509 
080 57649 
080 58169 
509 


catalog 
number 


suffix 


064 56102 
064 58251 

401 
081 53509 
081 54509 
081 55259 

329 
081 55509 
081 58169 


Multiple types for high voltages 


35¢ 


H 


ysgeze 

Ce—s) 

(So) 
1+ 


esgehzc 


D+3 

Fig. 2 Fig; 3 
capacitance max. Fig. D H cat. number 
(uF) voltage (mm) (mm) 22OD neh: 

(Va.e.) 
50+ 50+ 50 350 2 35 80 063 90027 

100+ 50+ 50 300 2 35 80 063 90022 
100+100+ 50 300 2 35 80 067 90003 
200+100+ 50+25 300 1 35 80 067 90012 
200+ 100+ 50+25 300 2 35 80 067 90013 
200+100+ 50+25 300 3 315) 80 067 90014 
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ELECTROLYTIC CAPACITORS 


Large long life type (I.E.C. type 1) 


Fig. can D L t 
size (mm) (mm) (mm) 


5 Dies 49.3 12 
6 25: 3p 493 12 
7 DS, 80.3 12 
8a 30.3 50.3 12 
30.3 80.3 12 
9a Seb 50.3 12 
9 35.3 80.3 12 
10 40.5 80.3 12 


NO NN RK KK RK eR 
(o0) 


Temperature range: —40 to + 85°C 

Tolerance on capacitance: —10 to +50% 

Catalogue numbers: 2222 071..... OIE VUE. a L222) OB eee 
Max (d.c. + peak a.c.) voltage at <40°C: 1.1 x rated voltage 


4 7299099 ; 7299100 
Fig. 1 Fig. 2 
(single) (double) 
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can rated capacitance max. ripple leakage tan dat impedance catal. No. 


size volt- (uF) current (A)') current) 100 Hz ati00kHz 2222 
age ————_—— (pA) max. (mQ) max. followed by 
(V) 50°C 85°C max. 
6 6.3 10000 4.0 1.8 380 0.50 60 071 13103 
7 6.3 15000 6.1 Hef 570 0.50 50 071 13153 
8a 6.3. 15000 55 Des 570 0.50 50 07318153. 
8 6.3 22000 8.3 Shu 835 0.50 50 071 13223 
9a 6.3. 11000+11000 7.5 3.3 420+ 420 0.50 60+ 60 072 13113 
9 6.3 16500+16500 11 4.9 625+ 625 0.50 50+ 50 072 13173 
10 6.3 23500+23500 14.2 6.3 890+ 890 0.50 50+ 50 072 13243 
5 10 4700 PS) 1.1 280 0.35 80 071 14472 
6 10 6800 4.9 1.8 410 0.35 60 071 14682 
7 10 10000 6.0 Pall 600 0.35 50 071 14103 
8a 10 10000 5.4 2.4 600 0.35 50 073 14103 
8 10 15000 8.2 3u7 900 0.35 50 071 14153 
9a 10 7500 + 7500 18 33) 450+ 450 0.35 60 + 60 072 14752 
9 10 11000+11000 10.6 4.8 660 + 660 0.35 50+ 50 072 14113 
10 10 16500+16500 13.4 6.0 990 +990 0.35 50+ 50 072 14173 
5 16 3300 2.4 i 320 0.25 80 071 15332 
6 16 4700 Bi) ila) 450 0.25 60 071 15472 
if 16 6800 5.8 2.6 655 0.25 50 071 15682 
8a 16 6800 5:3 2.4 655 0.25 50 073 15682 
8 16 10000 1S) Si) 960 0.25 50 071 15103 
9a 16 5000 + 5000 Tel Bep 480 + 480 0.25 60+ 60 072 15502 
9 16 7500+ 7500 10.5 4.7 720+720 0.25 50+ 50 072 15752 
10 16 11000+11000 13.8 6.1 1060+1060 0.25 50+ 50 072 15113 
5 25 2200 2.2 1.0 330 0.20 80 071 16222 
6 25 3300 3H] 1.7 495 0.20 60 071 16332 
7 25 4700 5.4 2.4 705 0.20 50 071 16472 
8a 25 4700 4.9 pap) 750 0.20 50 073 16472 
8 25 6800 73 33 1020 0.20 50 071 16682 
Sa 5 3400 + 3400 6.5 2.9 510+510 0.20 60+ 60 072 16342 
9 25 5000 + 5000 9.6 4.3 750+ 750 0.20 50+50 072 16502 
10 Pas, 7500+ 7500 12.6 Spf 112541125 0.20 50+ 50 072 16752 


Notes to the table: 

1) Max. permissible r.m.s. values of riple current, of any frequency and with the rated voltage 
applied, for single capacitors and for paralleled double capacitors. When both sections of a double 
capacitor carry ripple current, + x stated limits apply to each section; when only one section carries 
ripple current, 3,/2 x stated limits apply. 

2) Leakage current 5 min after application of the rated voltage. 
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ELECTROLYTIC CAPACITORS 


can rated capacitance max. ripple leakage tan dat impedance catal. No. 
size volt- (uF) current (A)*) current?) 100 Hz at100kHz 2222 
age ————— (A) max. (mQ) max. followed by 
(V) 50°C 85°C max. 
5 40 1000 25 1.0 240 0.15 125 071 17102 
6 40 2200 2900 1.3 530 0.15 100 071 17222 
7 40 3300 52hw? 24 795 0.15 80 071 17332 
8a 40 3300 3808) 1.7 795 0.15 80 073 17332 
8 40 4700 7.0 3.1 1130 0.15 80 071 17472 
9a 40 2350 + 2350 5Bha 2.4 560 + 560 0.15 100+100 072 17242 
9 40 3400 + 3400 91 41 820 + 820 0.15 80+ 80 072 17342 
10 40 5000+5000 12.0 5.3 1200+1200 0.15 80+80 072 17502 
5 63 680 2a 0.8 260 0.10 WPS) 071 18681 
6 63 1000 2900.13 380 0.10 100 071 18102 
TO I63 1500 4300 /2'0 570 0.10 80 071 18152 
8a 63 1500 3.808 157 570 0.10 80 073 18152 
8 863 2200 5:85) 2.6 835 0.10 80 071 18222 
9a 63 1100+ 1100 53°09 2:4 415+415 0.10 100+100 072 18112 
9 £1 163 1650+ 1650 TBEM 3:5 625 + 625 0.10 80+ 80 072 18172 
10 63 2350+2350 10 4.5 890+ 890 0.10 80+80 072 18242 


Notes to the table: 

') Max. permissible r.m.s. values of ripple current, of any frequency and with the rated voltage 
applied, for single capacitors and for paralleled double capacitors. When both sections of a double 
capacitor carry ripple current, 4 x stated limits apply to each section; when only one section car- 
ries ripple current, 4,/2 x stated limits apply. 

7) Leakage current 5 min after application of the rated voltage. 


Mounting clamps for 071, 072 and 073 series 
can size catalog number 


5 4322 043 03290 


6.7 03300 
8, 8a 03310 
SESE! 04272 


10 03330 
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Small long life type 


can axial version _ printed-wiring version 
size 

D L D thy S 

(mm) (mm) (mm) (mm) (mm) 
1 8.3 22g 113 9a 30 10.16 
2 10.5 22 ee 129 93h 10.16 
3 AOS) 1305 tO 10.16 
4 13 30.5 15.3 39 10.16 


Temperature range: —40 to + 70°C 
Tolerance on capacitance: —10 to +50% 
Catalog number: 2222 101 1...., axial version 


2222 1014...., printed-wiring version 


Axial version 


1 
2S 7247046 


Printed-wiring version 


can working —_capac- leakage ripple dissi- impe- catalog 
size voltage —_—itance current’) current?) pation dance*) number 
(ae) (HF) (uA) (mA) factor’) (Q) suffix 
1 4 25 6 20 0.20 6 2259 
1 4 50 7 40 0.30 6 2509 
2 4 80 8 5 0.30 4 2809 
3 4 160 WES) 90 0.30 u 2161 
4 a 320 18 145 0.30 1 2321 
1 6.4 20 6.5 25 0.20 6 3209 
1 6.4 40 ves) 40 0.25 6 3409 
zZ 6.4 64 9 55 0.25 4 3649 
3 6.4 125 13 90 0.25 2 3131 
4 6.4 250 21 145 0.25 1 3251 
1 10 16 6.5 2S 0.15 6 4169 
1 10 32 8 40 0.20 6 4329 
2 10 50 10 55 0.20 4 4509 
3 10 100 15 90 0.20 2 4101 
4 10 200 25 145 0.20 1 4201 
1 16 10 6.5 25 0.15 6 5109 
1 16 20 8 40 0.15 6 5209 
2 16 32 10 55 0.15 4 5329 
3 16 64 £5:5 90 0.15 2 5649 
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ELECTROLYTIC CAPACITORS 


can working — capac- leakage ripple dissi- impe- catalog 

size voltage itance current’) current”) pation dance*) number 
(Vac) (HF) (uA) (mA) factor) — (Q) suffix 

4 16 125 His, 145 0.15 1 5131 

1 2S) 6.4 6.5 25 0.10 6 6648 

1 25 12.5 8 40 0.10 6 6139 

2 DS 20 10 55 0.10 4 6209 

3 25 40 15 90 0.10 Z 6409 

4 25 80 25 145 0.10 1 6809 

1 40 4 6.5 15 0.10 6 7408 

1 40 8 8 25 0.10 6 7808 

2 40 12S: 10 35 0.10 4 7139 

3 40 25 15 55 0.10 2 7259 

4 40 50 25) 90 0.10 1 7509 

1 64 Te 6.5 15 0.10 6 8258 

1 64 5 8 25 0.10 6 8508 

ye 64 8 10 35 0.10 4 8808 

3 64 16 15.5 55 0.10 2 8169 

4 64 32 PIV) 90 0.10 1 8329 


1) Maximum leakage current at 20°C after 5 minutes. 


2) Maximum permissible ripple current at 100 Hz and 70°C. 
3) Maximum dissipation factor (tan 5) at 20°C and 50 Hz. 


+) Maximum impedance at 20°C and 100 kHz. 
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Large long life type (I.E.C. type 1) 


Yi eTE0.2) i: 3) =) 25405 
can Dik L S | 2 | ji 53407 
size (mm) (mm) (mm) re 
11 35.8 82 15 ' * stos 
12 35.8 114 15 ao Susy 
14 50.8 82 22 ‘hea 
15 50.8 1 14 22 insulating sleeve Z 726509 
16 65.8 114 31 


Temperature range: —40 to +70°C 

Tolerance on capacitance: —10 to +50% 

Catalog number: 2222 106..... , working voltage 6.3 to 63 Va. 
2222 LOW aes , working voltage 100 Vy... 


Mounting clamps for 106 and 107 series 


For cans with 35 mm dia.: 4322 043 04271 
50 mm dia.: 04280 
65 mm dia.: 04290 
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ELECTROLYTIC CAPACITORS 


can rated capac- leakage ripple current tan 0 at cat. number 
size voltage itance current')  (A)?) 100 Hz 2222 
(V) (uF) (mA) 50°C 85°C max. followed by 

te: 6.3 22000 ~—s:0.9 7 3.1 0.45 106 13223 
12 6.3 33000 1-3 10 4.5 0.55 106 13333 
14 6.3 47000 1.8 12 5.4 0.60 106 13473 
15 6.3 68000 2.6 17 7b 0.70 106 13683 
16 6.3 150000 S/ 28 12.6 1.0 106 13154 
11 10 15000 0.9 7 ahi 0.30 106 14153 
12 10 22000 «1.4 10 4.5 0.35 106 14223 
14 10 33000 2.0 12 5.4 0.40 106 14333 
15 10 47000 2.9 17 7.7 0.45 106 14473 
16 10 100000 6.0 28 12.6 0.70 106 14104 
il 16 10000 1.0 7 3.1 0.20 106 15103 
12 16 15000 1.5 10 4.5 0.25 106 15153 
14 16 22000 22 12 5.4 0.25 106 15223 
eS 16 3300 Bae 17 al 0.30 106 15333 
16 16 68000 6.6 28 12.6 0.45 106 15683 
11 2S 6800 | 7 3.1 0.15 106 16682 
12 25 10000 1.5 10 4.5 0.16 106 16103 
14 25 15000 2.3 12 5.4 0.19 106 16153 
15 25 22000 3.3 17 Ged) 0.20 106 16223 
16 25 47000 7.1 28 12.6 0.32 106 16473 
11 40 4700 12 7 a 0.10 106 17472 
12 40 6800 £27 10 4.5 0.11 106 17682 
14 40 10000 2.4 12 5.4 0.12 106 17103 
15 40 15000 3.6 17 at 0.14 106 17153 
16 40 33000 8.0 28 12.6 0.20 106 17333 
11 63 2200 0.9 ui 3 0.050 106 18222 
12 63 3300 1.3 10 4.5 0.055 106 18332 
14 63 4700 1.8 12 5.4 0.050 106 18472 
15 63 6800 2.6 17 7.7 0.060 106 18682 
16 63 15000 Se7/ 28 12.6 0.100 106 18153 
11 100 1500 0.9 7 aul 0.40 107 10152 
12 100 2200 1.4 10 4.5 0.40 107 10222 
14 100 3300 2.0 12 5.4 0.40 107 10332 
15 100 4700 2.9 17 TiAl 0.40 107 10472 
16 100 10000 6.0 28 12.6 0.40 107 10103 


*) Max. leakage current at 20°C after 5 minutes. *) Max. permissible ripple current at 100 Hz. 
3) For capacitors provided with bolt and nut the 8th digit in the catalog number is 5 instead of 1. 
Note: Mounting position not with terminals down. 
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Solid aluminium type 


a aaa 7 She a a an << 33 i CS L 
case De L : Tain ) 
size (mm) (mm) t 


<e— 33 +1 


20 —— 1] 
i it 
1 BD. «dae 8e : Ut it toa 
2 6.6 24 ile i i 
; ‘S 5 va Tmin ae 7260243 
6 12.9 32 14e 


e=2.50+0.04 mm 
Temperature range —55 to + 85°C 


Tolerance on capacitance + 20% 
Catalog number 2222 121..... 
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ELECTROLYTIC CAPACITORS 


case rated capacitance leakage ripple dissi- impe- catalog 
size voltage _itance current’) current?) pation dance*) —_ number 

GE dA) (mA) factor)  (Q) suffix 
1 6.3 22 Wes) 90 0.18 BIS) 13229 
2 6.3 47 25 150 0.18 1.25 13479 
3 6.3 68 40 205 0.18 0.75 13689 
4 6.3 150 70 340 0.18 0.5 13151 
5 6.3 220 5) 480 0.18 0.4 13221 
6 6.3 330 150 670 0.18 0.4 13331 
1 10 15 15 80 0.16 25 14159 
2 10. 33 30 135 0.16 125 14339 
3 10 47 50 LS) 0.16 0.75 14479 
4 10 100 80 290 0.16 0.5 14101 
5 10 150 150 430 6.16 0.4 14151 
6 10 220 200 a 0.16 0.4 14221 
1 16 10 20 70 0.14 IS 15109 
2 16 15 40 OS 0.14 125 15159 
3 16 33 75 195 0.14 0.75 15339 
4 16 47 100 PAIS) 0.14 0.5 15479 
5 16 68 175 300 0.14 0.4 15689 
6 16 100 250 419 0.14 0.4 15101 
1 25 4.7 20 45 0.14 5 16478 
2 25 10 40 80 0.14 pies) 16109 
3 25 22 75 140 0.14 iS) 16229 
4 25 33 100 180 0.14 1 16339 
5 25 47 175 255 0.44 0.8 16479 
6 US 68 250 340 0.14 0.5 16689 
1 40 Dee 20 40 0.12 5 17228 
2, 40 4.7 40 65 0.12 2S 17478 
3 40 10 1 105 0.12 1.5 17109 
4 40 22 100 175 0.12 1 17229 
5 40 33 Ws: 245 0.12 0.8 17339 
6 


40 47 250 325 0.12 0.5 17479 


1) Maximum leakage current at 20°C after 5 minutes. *) Maximum permissible ripple current at 
100 Hz and 70°C. *) Maximum dissipation factor (tan 6) at 20°C and 100 Hz. *) Maximum 
impedance at 20°C and 100 kHz. 
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Solid tantalum type 


$ 
Ss 
4 
v 
a 


case D L d 
size (mm) (mm) (mm) 
1 3.43 T2Ov OSL 
2 4.75 12.04 0.51 
3 7.34 1742 0.64 
4 8.92 19.96 0.64 


ve 


Yh 
40*3 


7Z98125.2 
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ELECTROLYTIC CAPACITORS 


Temperature range: —55 to +85°C 
Tolerance on capacitance: +20% 
Catalog number: 2222 143..... 


can d.c. rated capacitance leakage catalog 
size voltage (uF) current’) number 
at 85°C (uA) suffix 
(V) 
1 6 5.6 1 13568 
1 6 6.8 1 13688 
2 6 47 6 13479 
2 6 56 7 13569 
3 6 150 18 13151 
3 6 180 21 13181 
4 6 270 32 13271 
4 6 330 40 13331 
1 10 3.9 1 14398 
1 10 47 i 14478 
2 10 27. 5 14279 
2 10 33 7 14339 
Zz 10 39 8 14399 
3 10 82 16 14829 
3 10 100 20 14101 
3 10 120 24 14121 
4 10 180 36 14181 
4 10 220 44 14221 
1 15 2 1 15278 
1 15 3.3 1 15338 
2 15 18 5 15189 
2 15 22 U 15229 
3 15 56 17 15569 
3 15 68 20 15689 
4 15 120 36 15121 
4 15 150 45 15151 
1 20 1.2 1 16128 
1 20 i 1 16158 
1 20 1.8 1 16188 
1 20 PRG) 1 16228 
2 20 8.2 3 16828 
2 20 10 4 16109 
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can d.c. rated capacitance leakage catalog 


size voltage (uF) current!) number 
at 85°C (uA) suffix 
(V) 
2) 20 12 5 16129 
2 20 15 6 16159 
3 20 27 11 16279 
3 20 33 13 16339 
3 20 39 16 16399 
3 20 47 19 16479 
4 20 56 22 16569 
4 20 68 27 16689 
4 20 82 33 16829 
4 20 100 40 16101 
1 35 0.33 1 17337 
1 35 0.39 1 17397 
1 35 0.47 1 17477 
1 35 0.56 1 17567 
1 35 0.68 1 17687 
1 35 0.82 1 17827 
1 35 1 1 17108 
2 35 1.2 1 17128 
2 35 ies 1 17158 
2 35. 1.8 1 17188 
DD 35 22 2 17228 
2 35 OF 2 17278 
2 35 3.3 2 17338 
2, 35 3.9 3 17398 
2 35 47 3 17478 
2 35 5.6 4 17568 
2 35 6.8 5 17688 
3 35 8.2 6 17828 
3 S5 10 7 17109 
3 35 12 8 17129 
3 35 15 11 17159 
3 35 18 13 17189 
3 35 22 15 17229 
4 35 Dy 19 17279 
4 35 33 23 17339 
4 35 39 27 17399 
4 35 47 33 17479 


') Maximum leakage current at 25°C after 5 minutes. 
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ELECTROLYTIC CAPACITORS 


Solid tantalum type 


Size Dmax Hmax T+0.3 d,+0.05 d,+0.03 
(mm) (mm) (mm) (mm) (mm) 

DTMI1 2 Za 1 0.3 0.2 

DTM2 2 4 1 0.3 0.2 

DTM3 2.5 4.2 1 0.3 0.2 

DTM4 3.2 4.5 1.1 0.3 

DTMS5 4 7.5 1.2 0.3 0.2 


0.2 03max: 


Temperature range —55 to + 85°C 
Tolerance on capacitance +20% 
Catalog number 2222 146..... 


1** figure of cap. value 


multiplying factor: - 
2° figure of cap. value 


rated voltage 


colour capacitance (uF) multiplying rated 
factor voltage (V) 

Ist figure 2nd figure (spot) (third band) 
(Jirst band) (second band) 

black — 0 i 10 

brown 1 1 10 1.6 

red 2 2 10? 4 

orange 3 3 40 

yellow 4 4 6.3 

green 5 5 16 

blue 6 6 — 

violet 7 a 10m 

grey 8 8 10-2 25 

white ) 9 10° 4 2.5 
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rated 
voltage 


(V) 


nom max. max. max. max. size cat. number 
cap. ripple leakage tandat impedance 2222 146.... 
at 100 current current 100 Hz at 100 kHz 
Hz(uF) at 100 Hz ‘after (Q) 
(uF) up to 70°C 5 min. 
(mA) (uA) 
1.5 5 0.5 0.15 25 1 10158 
2.2 6 0.5 0.15 25 1 -- 10228 
3.3 9 1 0.15 15 2 10338 
4.7 i0 1 0.15 15 Be 10478 
6.8 15 1 0.15 eS 3 10688 
10 18 1 0.15 (= 3 10109 
(15) 2S 1S 0.15 5 4 10159 
22 30 1.3 0.15 5 4 10229 
47 65 25 0.15 3 5 10479 
68 80 Ws 0.15 3 5 10689 
1 5 0.5 0.10 30 1 11108 
22 9 i 0.10 15 2 11228 
4.7 5 1 0.10 TES 3 11478 
10 25 1.5 0.10 5 4 11109 
33 65 DS 0.10 3 5 11339 
0.68 4 0.5 0.10 a 1 12687 
1.5 i 1 0.10 20 2 12158 
3.3 13 1 0.10 US) 3 12338 
6.8 20 es 0.10 0) 4 12688 
22 oS) DS 0.10 3 5 12229 
0.47 4 0.5 0.08 35 1 13477 
1 7 1 0.08 20 2 13108 
2.2 13 1 0.08 7.5 3 13228 
4.7 20 1.5 0.08 5 4 13478 
15 by) Des 0.08 3 5: 13159 
0.33 3 0.5 0.08 40 1 14337 
0.68 5 1 0.08 25 2 14687 
iss 10 1 0.08 oS 3 14158 
3.3 15 1:5 0.08 5 4 14338 
10 40 DSS 0.08 3 5 14109 
0.22 Me 0.5 0.08 40 1 15227 
0.47 4 1 0.08 DS 2 15477 
1 7 1 0.08 US 3 15108 
Ip 10 1.5 0.08 5) 4 15228 
6.8 30 2.5 0.08 3 5 15688 
0.15 De 0.5 0.08 50 1 16157 
0.33 4 1 0.08 30 2 16337 
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ELECTROLYTIC CAPACITORS 


rated nom. max. max. max. max. size cat. number 
voltage cap. ripple leakage tan dat impedance 2222 146.... 
(Vv) at 100 current current 100 Hz = at 100 kHz 

Hz at 100 Hz after (Q) 

(uF) up to 70°C 5 min. 

(mA) (uA) 

25 0.68 7 1 0.08 10 3 16687 
25 1.5 10 15 0.08 1S 4 16158 
25 4.7 30 2.5 0.08 35 5 16478 
40 0.01 0.5 0.5 0.08 225 1 17106 
40 0.015 0.7 0.5 0.08 200 1 17156 
40 0.022 0.8 0.5 0.08 150 i 17226 
40 0.033 1 0.5 0.08 125 1 17336 
40 0.047 12 0.5 0.08 100 1 17476 
40 0.068 15 0.5 0.08 75 i 17686 
40 0.1 ac 0.5 0.08 60 1 17107 
40 0.15 2.5 1 0.08 35 2 17157 
40 0.22 3 1 0.08 35 2 17227 
40 0.33 4 1 0.08 20 3 17337 
40 0.47 5 1 0.08 15 3 17477 
40 0.68 7 1.5 0.08 10 4 17687 
40 1 9 15 0.08 TS 4 17108 
40 1.5 15 pa 0.08 5 5 17158 
40 Dep) 20 25 0.08 4 5 17228 
40 3:3 25 2.5 0.08 3.5 5 17338 
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VARIABLE CAPACITORS 


Tubular ceramic trimmers als 


Temperature range: —50 to + 100°C 
Temperature coefficient: (— 200 +200) 
10° °/deg C 

Maximum working voltage: 500 Vq.c. 
Min. parallel damping at 1.5 MHz: 3 MQ 
Soldering: 260°C, 4s 

Operating torque: 0.4-5 N cm 


‘a 


OZLIIE 


KKK 


4 
| 
4 


cap. swing zero cap. dimensions Fig. cat. number 
(pF) (pF) (mm) 2222 801 


L A 
23 <0.8 5:5 13.524 
26 <0.8 8.5 165 1 
29 <0.9 Uns) 19 eet 
>12 <1 14.5 22:90 
23 <0.8 5.5 135-22, 
26 <0.8 8.5 165552 
29 <0.9 11.5 19S) 
212 <1 14.5 pabiay 92 


Temperature range: —50 to +180°C 
Max. working voltage: 400 V,... 
Min. parallel damping at 1.0 MHz: 3 MQ 


Soldering: 
stator tag: in conformity with LE.C. 68, 
test T 
cap: the soldering temperature must 


lie between 240°C and 260°C, 
maximum soldering time is 10 s. 
Operating torque. 0.1-2 N cm 


cap. zero  temp.coeff. dimensions cat. 

swing cap. 10~°/degC (mm) number 

(pF) (pF) ———— 2222 801 
L A 


>3 <08 —200+200 7.8 10.5 20051 
26 <0.8 —300+200 108 13.5 20052 
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VARIABLE CAPACITORS 


Temperature range: —50 to + 100°C 
Temperature coefficient : 

trimmers 2222 801 96003: (150+ 150) 10 °/deg C 

2222 801 96002: (150+100) 10° °/deg C 

Max. working voltage: 500 V4... 
Min. parallel damping at 1.0 MHz: 10 MQ 
Soldering: 250°C, 4s 
Operating torque: 0.4-5 Nem 


cap. swing zero cap. Fig. catalog number 
(pF) (pF) 

23 <0.5 1 2222 801 96003 
26 <0.7 2 96002 


Temperature range: —50 to +100°C 


c 

Ex 
‘lemperature coefficient: (— 200 +200) 10° °/deg C é 2 
Max. working voltage: 500 V,.. pee 
Min. parallel damping at 1.0 MHz: 3MQ 2 - 


Operating torque: 0.4-5 Ncm 


cap. swing zero cap. dimensions (mm) catalog number 
(pF) (pF) L A - 

#1 

a 
23 <0.8 11 14.5 2222 802 20001 
>6 <0.8 14 y's) 20002 ia 
29 <0.9 17 20.5 20003 J _ 
>12 <1.0 20 23.5 20004 


218 <1.7 20 D315 20005 
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Temperature range: —50 to +100°C 
Max. working voltage: 500 V,.. 
Min. parallel damping at 

1.0 MHz: 10 MQ 
Operating torque: 0.4-4 Ncm 


cap. zero 
swing cap. 
(pF) (pF) 
23 <0.5 
245 <0.6 
26 <0.7 
ZOE =09 
212 <1.0 


Temperature range: —50 to + 100°C 


2222 802 20011 


temp. dimensions catalog 
coeff. (mm) ‘number 
(10~°/deg C) L A 

—10+60 12.4 22.5 

—10+60 154 25.5 

—10+60 i7,9 28.0 
—250+250 15.4 25.5 
—250+250 184 28.0 


Temperature coefficient : 


trimmers 2222 802 96035: (— 200+ 200) 10 °/deg C 
2222 802 96036: {— 300+ 200) 10° °/deg C 


Max. working voltage: 400 Vy. 
Min. parallel damping 


at 1.0 MHz: 


10 MQ 


Operating torque:0.1-2 Nem 
Catalog number: 2222 802..... 


cap. swing zerocap. dimensions(mm) catalog 
(pF) (pF) L | A’ number 
Suffix 
23 <0.8 8.3 TS 9 96035 
12 96036 


26 <0.8 11:3 105 


20012 
20013 
20014 
20015 


7 
*—~“yza0080.2 
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VARIABLE CAPACITORS 


7£52358 


Fig. 1 Fig. 2 
M5x0.5 ght 
0.4795 | 

[\ 


At lhe} 


wo 
o 
ie ae rf 48 
pies) 
ial) 


iT 


L205 


Berbera! 
ame ork 


72523594 esi 


7252356 
Fig. 3 


Fig. 4 
C160 


These trimmers are available with a low dielectric constant (class A types) and with a high dielectric 
constant (class B types). 
Temperature range: —50 to + 100°C 
Temperature coefficient 
class A types: (— 10+60) 10> °/deg C 
class B types: (—200+150) 10~ °/deg C 
Max. working voltage 
class A types (according Figs. 1 and 2): 500 V4... 
class B types (according Figs. 1 and 2): 500 V,... 
class B types {according Figs. 3 and 4): 400 V, .. 
Min. parallel damping at 1.5 MHz: 10 MQ 
class A types: 10 MQ 
class B types: 3 MQ 
Soldering temperature 350°C, 3s 


cap. swing zero cap. class dimensions (mm) catalog number 
(pF) (pF) see Figs. 1 and 2 2222 802 960.. 
NE A at Cuin Fig. 1 Fig. 2 
23 <0.8 B 11 14.5 44 51 
>6 <0.8 14 175 45 52 
>9 <0.9 17 20.5 46 53 
212 <1.0 20 23.5 47 54 
23 <0.5 A 14 14 66 69 
24.5 <0.6 17 17 67 ql 
26 <0.7, 19 20 68 72 
cap. swing zero cap. class dimensions (mm) catalog number 
(pF) (pF) see Figs. 3 and 4 2222 802 960.. 
f A abCni. Fig. 3 Fig. 4 
>3 <0.8 B 8.8 7.8 BS) 57 
26 <0.8 11.8 10.8 56 58 
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VARIABLE CAPACITORS 


Precision tuning capacitors 


Temperature range: —40 to +85°C 
Min. parallel damping at 1.5 MHz: 10 MQ 
Law and ganging tolerances: +0.7°, 


ae a] en II 
temp. coeff. (10~ °/deg C) number x I eu i Ht l 
of 2 tid f i ty 
SS ap gangs ame | 
40x40 mm 60x 60mm 
20+2 30 +30 1 SS ae 
20 + 20 30 + 30 2. 
30 +30 50+ 50 3 
50 +50 50 +50 4 
dimensions in mm axb number of gangs 
1 Z 3 4 
distance between L 40 x 40 45 76.5 108 139;5 
mounting holes 60 x 60 67 ples 168 218.5 
(+0.5) 
; 40 x 40 22 
60 x 60 35 
compartment length . 40 x 40 Bilisd 
(+0.2) 60 x 60 50.5 
spindle length i 40 x 40 16 
(+0.5) 60 x 60 18 
spindle height h 40 x 40 22.5 
(+0.5) 60 x 60 32:5 
: 40 x 40 10 
free spindle length f 60 x 40 145 
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008 S WG 09 

0S9 vl 000T $07 00S 

008 vl OO0T oe Ol! 00r 

008 vl OOOT CLI aS 

OO0T vl OScl oT (,069 CTT ae OOC 

QOOT Srl OScI 91 00C 

OOOT cv 00ST cst 008 Li) O9t 

O0ET cs Oscl (5 00 I 9 000C at Scl 

009T cs OOST SII 000¢ SS 000¢ Syl OOOT OI Oot 
009T cs 000C cs 08 
009T aS 0007 ss OO¢T v 0O0T 6 v9 
000¢ cs 00S7 iS 0S 
‘0002 cs 000£ S OO9T v 00ST 6 OV 
OO0SZ S 000£ S ce 
00SC iS 0O00r iS 0007 v 000¢ i) Sc 
0007 of 00ST 8 oI 
000¢ € Ol 

(7p A) (44) (2p A) (44) (‘2p A) (44) (Pp A) (44) (PA) (414) (2p A) (44) (44) 

(on bid 99 GQ se 19D GS adi t9D. (eras TH MD = (A aoe ON we A GUA TF°D. FD 

ada} ada] ada] ada] ada} adaj joujuasaffip 
40404S-}1] dS 40404S8-a]6u1s 4030}8-11, dS 40]0}8-a] Bus 4030 }S-]1] dS 40 4010}S-a] bus 


mp] aoupjiovdpo amy 4060} 
UW 09 X 09 = XD azis 


MD] aauDjODdDI ADaUI] 
wu 09 X 09=4 XD azis 


MD] aouvj19vdvd AvaUul] 
WU Op X Op = XD zis 
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VARIABLE CAPACITORS 
Catalogue numbers 2222 805..... 


5 chin suffix, see Tables below 
00 for 40 x 40 mm versions 


40°% 40 soniiversion 02 for 60 x 60 mm versions 


type C48 single-stator split-stator differential type 
(pF) 
indirect direct indirect indirect direct 
drive’) drive?) drive’) drive’) drive?) 
1 gang 10 187 
16 131 173 188 
25 132 178 189 
40 133 174 191 
64 134 175 192 239 252 
100 135 176 241 253 
160 136 177 242 254 
250 137 179 
2 gangs 2x10 194 
2x16 138 195 
2% 25 139 196 
2x 40 141 197 
2x 64 142 198 
2x 100 143 
2 x 160 144 
2 x 250 145 
3 gangs 3x10 
3x 16 146 201 
B 54:25 147 202 
3 x 40 148 203 
3x 64 149 204 
3 x 100 151 205 
3 x 160 152 
3 x 250 153 
4 gangs 4x10 207 
4x16 154 208 
4x25 155 209 
4x 40 156 211 
4x 64 157 PNB 
4x 100 158 
4x 160 159 
4 x 250 161 


)low torque _—) high torque 
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60 x 60 mm version 


type (Onn single-stator split-stator 
(pF) 
linear law logarithmic law linear law logarithmic law 
1 gang 25 298 345 
32 299 346 
40 301 347 
50 302 348 
64 303 349 
80 304 351 
100 196 249 305 352 
125 197 251 306 353 
160 198 Dae 
200 199 253 
250 201 254 
320 202 255 
400 203 256 
500 204 257 
640 205 
2 gangs 225 307 354 
DS 30 308 355 
2x40 309 356 
2x 50 311 357 
2x 64 312 358 
2x80 313 359 
2 x 100 206 258 314 361 
2xA2D 207 259 315 362 
2 x 160 208 261 
2 x 200 209 262 
2 x 250 211 263 
2 x 320 212 264 
2 x 400 213 265 
2 x 500 214 266 
2 x 640 DVS 
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VARIABLE CAPACITORS 


Catalogue numbers 2222 80500... 


60 x 60 mm version continued 


suffix, see Tables II and III 


type Cage single-stator split-stator 
(pF) 
linear law logarithmic law linear law _ logarithmic law 
3 gangs 3 x 25 316 363 
8032 317 364 
3x40 318 365 
3 x 50 319 366 
3 x 64 321 367 
3 x 80 322 368 
3 x 100 216 267 323 369 
3Pe125 217 268 324 371 
3 x 160 218 269 
3 x 200 219 271 
3 x 250 221 272 
3 x 320 222 273 
3 x 400 223, 274 
3 x 500 224 DTS 
3 x 640 225 
4 gangs 4x25 325 S72 
4 x 32 326 373 
4x 40 By] 374 
4x 50 328 375 
4x 64 329 376 
4x 80 331 377 
4x 100 226 276 332 378 
4x 125 227 277 333 379 
4x 160 228 278 
4 x 200 229 279 
4x 250 231 281 
4 x 320 232 282 
4 x 400 233 283 
4 x 500 234 284 
4 x 640 235 
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VARIABLE CAPACITORS 
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Fig. 2 


C168 


' 


4 


ISSSSSSMSSSSSY 


Vo 2222 L a 


40.6 max 
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Fig. 3 
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VARIABLE CAPACITORS 


Temperature range: —40 to +125°C 
Rated voltage: 300 V-d.c. 


max. min. temp. coeff. tan 6 operating catalogue number 
cap. cap. (10 °/degC) 100 MHz torque 2222 809 050.. 
(pF) (pF) (MQ) (Nem) 
top top+bottom 


adjustment adjustment 


> 3.5 <1 | —2504150 <20107% | 01205 01 04 
>10 <1.8 —300+75 <2010-*  0.25-2.0 02 05 
>18 <2 —350+75 <40.10-* — 0.25-2.0 03 06 
S g 
pall 
peter a é 
Be NaN t—t— N 
S a AS 
oO 
| 


ry 
9max 
R 


Temperature range: —40 to + 125°C 
Temperature coefficient 0 +200 ppm/deg C 
operating torque 1.0-3.5 N cm 


max. min tan 6 rated catalogue number 
cap. cap. 1 MHz voltage 2222 809 070.. 
(pF) (pF) = (MQ) (V dc.) 

>20 <4 STAs * 2350 08 

>60 =5 <5 Oma 200 11 

> 100 <i 22510 *" =200 15 


C170. 


7252350.3 


Temperature range: —40 to +125°C 
Rated voltage: 300 V d.c. 


Temperature coefficient: — 250+ 150 ppm/deg C 


Operating torque: 0.2 to 2.5 N cm 
Tan 6 at 100 MHz: < 35.1074 


max. min catalogue 
cap. cap. number 
. (PF) (pF) 
>40 <4 2222 809 08002 
> 60 <5) 2222 809 08003 


105max 10 oe 


7252346.) 


imax 


aN 


GF 
ZF] 
02+015] tf as 


1 
ul 


4405(3x) 
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FIXED RESISTORS 


Carbon film resistors 


28 k 28 
style Das Db ans max d 
CR16 1.6 4.5 1.0 0.4 
CR25 ZS US 1.0 0.6 nese 
CR37 Bef 10 1.0 0.7 od 
CR52 5:2 18 2 0.8 
CR68 6.8 18 1:2 0.8 
2) CR93 (5 WA 9.3 32 1.2 0.8 
CR93 (1%) 9.3 335. 1 We 1 
oO -700 7250195.2 
3 
2 
3 | 
wy) 90% confidence 
e interval a= 
s 


0 
400 ? SoheniK’ Ge Ok * * 7100k,? SAM tS > 10M 
—— > Rnom (82) 


Temperature coefficient as a function of the resistance value, $2.5max 
applicable to all resistor styles. 


Style CR25A 
The bent lead is partly covered with an insulating lacquer having a 
breakdown voltage of minimum 50 V4... 


') Lead length 36 mm. 


7246598,2 


Gi72 


Minimum ambient temperature —55°C 
Max. hot-spot temperature aa C 


CRIG CR37 CR68 
CR25 | CR52 | CR93 
—eRm(PC/W) 400 240 160 120 70 40 


Ros 


035 8 12F of 35 


08 
(W) 931 05 1 3 


RG 


NN 


VACK 
) 


15 Zs 

0257 ot ost ost f 25 yyy 
Le 

02 2 

03 O6+ 4 FIA 

015 04 15 AAAS 
AAA 

02 04 Zp 
noe 02 a A 
| 


a|3—— 


after 1000 
ours 


(°o) 


Performance nomogram for the different styles of resistor, showing the relationship between 
power dissipation P, ambient temperature T,,,,, hot-spot temperature T,,,, resistance value R and 
max. resistance drift 4R/R after 1000 hours operation. 


C173 


FIXED RESISTORS 


Standard range 


style limiting voltage __ resistance range tolerance _ series catalog number 
Vims a: 
CR16 150 10 Q-220 kQ SH E24 2322:210-13 ... 
270 kQ-1 MQ 10% Bi2 2302210412. 
CR25 250 19-1 MQ 5% E24 23221015337... 
10 Q-220 kQ 2%. E24 2322 101 34... 
1.2 MQ-10 MQ 10% E12 2322 1013250 
PRY S (od ARO Ree ee ES eee 
CR25A 250 1Q-1 MQ 54% E24 239710633". 
10 Q-220 kQ T 7 E24 2322 106 34... 
1.2 MQ-10 MQ 10% E12 2322 1063208 
CR37 350 1Q-1 MQ 5% E24 D322 210 13 
10 Q-1 MQ wy E24 PASI PNOD ME 2 
10 Q-1 MQ A E24 2322 222,008 
1.2 MQ-10 MQ 10% E12 PEO RIOMP ABS. 2 
CR52 500 1Q-1 MQ A E24 239910163 9a 
10 Q-1 MQ WA E24 2322. 223'San0F 
1.2 MQ-22 MQ 10% E12 2322 10162 er. 
CR68 750 1 Q-1.6 MQ SW, E24 2322 DIAS hee 
10 Q-1.6 MQ ny, E24 2322 2240..0. 
1.8 MQ-22 MO 10% E12 2322214 125i 
CR93 1000 10 Q-22 MQ SWA E24 2322/2151 3iR2 
10 Q-1.6 MQ Ly, E24 2322)229.8: . 0% 


Composition of the catalog number 
In the above mentioned catalog number replace the first two dots by the first two digits of the 
resistance value. Replace the third dot by a figure according to the following table: 


1=) 9:1: 8 10-91 kQ 3 
10-91 Q 9 100-910 kQ 4 
100-910 Q 1 1- 91 MQ 5 
1- 91kQ 2 10- 22 MQ 6 


C174 


Lacquered metal film resistors 
temperature coefficient 100 ppm/deg C 


style D L d 3822 : 38" ‘ 

= _Te+4 

MR25 2.5 6.5 0.6 a = 
MR30 3.0 10.0 0.6 
MRS52 5.2 16.0 0.6 
Mis MR52 *) 


0 
—>RipnldegC/W) 240 200 133 


0.625 
R 0.7F 1.05 
(W) 


050+ 06+ 09 


0.375 


0.25 0.30.45 


0.125 


AR 


R 
after 1000 
hours 
(%+0.050) 


7Z60658 


Performance nomogram for different styles of resistor, showing the relationship between power 
dissipation P, ambient temperature T,,,, hot-spot temperature (T,,) and max. resistance drift AR/R 
after 1000 hours of operation. 
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FIXED RESISTORS 


Standard range 


style resistance tolerance series limiting 
range ESA) voltage 
(V) 
MR25 4.99 Q-301 kQ 1 E 96 250 
MR25 5.1 Q-300 kQ 2 E 24 250 
MR30 4.99 O-1 MQ 1 E 96 350 
MR30 5.1 Q-1 MQ 2 E 24 350 
MRS52 4.99 2-1 MQ 1 E 96 500 
MR52 5.1 Q-1 MQ 3 E 24 500 


Composition of the catologue number 


see table 
Tolerance code 


4for +2% 
MOE, 


C176 


2322 0 
Style code a eae 


cat. number 
2322 
followed by 


IBIRS She. 
1514.... 
152 
NEY SR ne 
SS Veda titer 
153405 


~U_ Resistance value code first three 


significant figures of the resistance 


value (in Q) followed by 
8 for R of 4.99 to 9.76 Q 
9forRof 10to97.6Q 
1 for R of 100 to 9762 
2forRof 1to9.76kQ 
3forRof 10to97.6kQ 
4 for R of 100 to 976 kQ 
SforRof 1MQ 


Lacquered metal film resistors 
temperature coefficient 50 ppm/deg C 


, 38+3 L 3e43 
Style D nia ' baa d ‘ sai ff 
7Z98086 “ 
MR24 2.5 6.5 0.6 
MR34 Set 10.5 0.6 
MRS54 SW 16.5 0.6 
MR24 MR54 
al 
— > Rin l(degC/W) 240 200 133 
0.625 
P 0.7- 1.05 
(W) 
OSOF O6+ 09 
05+ 0.75 
0.375 
0.4 0.6 
0.25- 0370.45 
0.2 03 
0125 
0.1 015 
0 0 0 
AR 
R 
after 1000 CN 
h ‘eh yi 
oar: NN 
ies 
FEE eh 
\ 
SRB Sse BSBaAs 
pee tea we eo 


Performance nomogram for different styles of resistor, showing the relationship between power 
) and max. resistance drift 


dissipation P, ambient temper 
AR/R after 1000 hours of operation. 


ature Typ» 


hot-spot temperature ( 


7Z60657 


Te 


m 


FIXED RESISTORS 


Standard range 


style resistance tolerance series limiting cat. number 
range (eae) voltage 2322 
(V) followed by 
MR24 49.9 O-301 kQ 1 E96 250 LOLS... 
MR34 49.9 Q-681 kQ 1 E96 350 1645.... 
MRS54 49.9Q- 1MQ 1 E96 500 GT Sac 


Composition of the catalogue number 
BY TIE oye 


Style code CT | LE _sReessistance value code, first three 

significant figures of the resistance 
value (in Q) followed by 
9 for R of 49.9 to 97.6. Q 
1 for R of 100 to 9762 


see table 


Tolerance code 


C178 


2 for R of 


1 to 9.76 kQ 


3forRof 10 to 97.6kQ 
4 for R of 100 to 976 kQ 


5 for R of 


1MQ 


Lacquered metal film resistors 
according to MIL-R-10509F 


ES +t 
style Dijax ) d 38 > L 38 : 
MR24C/D 2.5 6.5 i i. B A ate 4 
MR34C/D Skil 10.5 0.6 . 
MRS54C/D See 16.5 0.6 
Standard range 
style rated maximum resistance max. MIL cat. number 
dissipation temp. coefficient range voltage style 2322 
(W) (ppm/degC) E96 series, 1% (V) followed by 
Rat 2A 
MR24C O.1 50 49.9 O-100 Q 200 RNS5SC NOI yee 
MR34C 0.125 50 49.9 2-499 kQ 250 RN60C 164.1 wo 
MRS4C 0.25 50 499Q- 1MQ~ 300 RN65C Gye eee 
at 70°C 
MR24D — 0.125 100 (109-301 kQ =. 200 RNS55D NGPA lace 
MR34D 0.25 100 10Q2- 1MQ = 300 RN60D GS 
MRS54D 0.5 100 10Q2- 1MQ — 350 RN65D LOSa1 Fae 


Composition of the catalogue number 


Style code 
see table 


Tolerance code 


D302) bY 


~ L-—— Resistance value code first three 
significant figures of the resistance 
value (in Q) followed by 

9 for R of 10 to 98.8 Q 

1 for R of 100 to 988 Q 

2forRof 1 to 9.88 kQ 

3 forR of 10 to 98.8 kQ 

4 for R of 100 to 988 kQ 
SforRof 1MQ 


C179 


FIXED RESISTORS 


Moulded metal film resistors 
according to MIL-R-10509F 


38+ 3843 
style D+0.2 L+0.2 d [" | 
— —= mere; 
MR31 3.1 6.9 0.6 a = 
MR39 3.9 10.9 0.6 hs 
MRS58 6.3 17.6 0.6 
MR81 8.1 20.5 0.8 
MR31 MRS58 
| MR39 | R81 
—> Rin(degC/W) 200 160 120 80 HH 
bec ts ales 
0.7 7/8 7/6 1.75 
oa, WOE Lehto 
0.6 | 3/4 4h 15 seesict UE 
05+ 5/8+ 5/6} 1.25 coe 
pee fee] 
O4- 1/2 2/3 1.0 
0.3 3/8 1/2+075 
02+ 1/4 1/3F 0.5 
ZO 
01+ 1/8b 1/6025 ae 
: AWA WA 
4 Dae a VAMVAMAYAVAV A 
20 40 60 80 100 120 ‘ 180 
0.06 
| BER 
aoe AS 
01 | | VN 
0.2 
AR 
R 
after 1000 
hours 0.4 
(%o+ 0.05.20) 
0.6 
for MR58 
0.8 and MR81 LN 


C180 


1 


7260656 
Performance nomogram for different styles of resistor, showing the relationship between power 


dissipation P, ambient temperature T,,,,, hot-spot temperature (T,,) and max. resistance drift 
AR/R after 1000 hours of operation. 


Standard range 


style maximum resistance tolerance series limiting cat. number 
temp. coeff. range Ee Vey) voltage 2322 
(ppm/degC) (V) followed by 
MR31E 25 49.9 Q-100 kQ  0.1/0.25/0.5/1 E192") 250 M23 tere 
MR31C 50 49.9Q-100 kQ  0.1/0.25/0.5 E192 250 1240 oes 
MR39E 25 49.99-499 kQ — 0.1/0.25/0.5/1 E192') 350 126 r ees 
MR39C 50 49.9 O-499 kQ = 0.1/0.25/0.5 E192 350 (Oy epee 
MRS8E = -_ 25 499Q- 1MQ = 0.1/0.25/0.5/1 E192') 500 1 8 apa ies 
MRS58C 50 499Q- 1MQ _ 0.1/0.25/0.5 E192 500 ie) Vanier 
MR8IE 25 249Q- 1MQ_ 0.1/0.25/0.5/1 E192") 750 132) evan 
MR81iC 50 24.9Q- 1MQ_ 0.1/0.25/0.5/1 E192") 750 Ne oS rae 
MR8iD_ 100 499Q- 1MQ 1 E 96 750 1345... 


Composition of the catalogue number 


RM Malls 3 bole 

Style code—_—________1_ |  L___ Resistance value code first three 
see table significant figures of the resistance 

value (in Q) followed by 
Tolerance code 8 for R of 4.99 to 9.88 O 
SulOLier ke, 9forRof 10to 98.802 
6for+0.5 % 1 for R of 100 to 988 Q 
Tior-+0.25'7, 2forRof 1to9.88kQ 
8 for+0.1 % 3forRof 10 to 98.8 kQ 


4 for R of 100 to 988 kQ 
SforRof 1MQ 


') For 1% tolerance E96 values only. 
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FIXED RESISTORS 


Power metal film resistors PR52 


Figg el oman EP trigs*| 
a is. 
| fT ER 06 


Ak 
@ 5.2 max 7261312 
Resistance range 10 Q to 4.7 kQ, E24 series 
Resistance tolerance ea, 
Temperature coefficient max. 500 ppm/degC 


Max. body temperature (hot spot) 300 °C 
Rated dissipation at T,,., = 70°C 2.5 W 


Limiting voltage 350 V 
Ambient temperature range —55 to +200°C 
Basic specification MIL-R-11804/2B, char. G 


Composition of the catalogue number 
2BQVAOD 3 On 
Style code ee L_9OforRof 10to 91 
lforRof 100to 9109 
2 for R of 1000 to 4700 Q 
Tolerance code 


First 2 digits of the resistance value 


Insulated pin-head carbon resistors I OW 06:01 
Max. dissipation at 70°C 0.05 W 
Resistance values 47 Q to 120 kQ, 
E12 series 5|g02 
Tolerance +10% and +20% an 
Noise <10 pV/V 


Limiting voltage, peak value 50 V, 
Temperature coefficient 
(from +25 to +70°C) (+ 1000 to —2000)10° °/deg C 


Ambient temperature range —10 to +100°C 
International colour code 


C182 


Composition of the catalog number 
For tolerance +10%: 232212022... 
For tolerance +20%: 232212021... 


| 
The first two digits of digit for multiplying factor: 


the resistance value, 2 el 

neglecting a decimal point. =< 10 
2= x 100 
3= x 1000 
4= x 10000 


Low-ohmic glass-sealed wire resistors 


7Z466011 

Maximum dissipation at 40°C 1W 
Resistance values 0.1 to 6.8 Q, E12 series 
Tolerance LOA 
Temperature coefficient (—50 to + 150) 107 °/deg C 
Operating body temperature —25 to +275°C 
Composition of the catalog number 

DBD VB2T Glan. = 

[ 

The first two digits of digit for multiplying factor: 
the resistance value, T= Sq00t 
neglecting a decimal point. S— pc Ot 


Precision wire-wound resistors 


C183 


FIXED RESISTORS 


Max. dissipation at 40°C 0.4 to 1.8 W 
Resistance values 1 Q to 57 kQ, E192 series 
Tolerance =0.59/angut-Oo04 
Temperature coefficient (+) <20.10~ °/deg C 
Ambient temperature range —55 to +110°C 
t aay nominal resistances Daw y Sm d catalog 
(W) min. max. series 
(Q) (kQ) number 
0.4 1 3.21) 4 13 0.8 260 
0.6 3 7 5) 19 0.8 261 
0.7 6 12.5 5 28 0.8 262 
12 17 33 7 43 1 263 
1.8 25 57 7 67 1 264 
Composition of the catalog number 
2322.0 Oe ee 
Series number, see above —_| | |__Multiplier code: 8= x 0.012 
9= x01 
Tolerance code: 5=+0.5 % = xi) @ 
G—=<-025,.7, Da 10 eae 


3= x 100 2 
The first three digits of the resistance 
value, neglecting a decimal point 


L 28 *2 


ge =: 


Cemented wire-wound resistors 


style De ) ba d 
7258630 iy 
WRO0617 6 19 0.6 
WRO0825 8 27 0.8 A. plate A 
WRO0842 8 44 0.8 
WRO0865 8 67 0.8 


') 487 Q for tolerance of 0.25% 


C184 


Max. permissible surface temperature 400°C 


Ambient temperature range —40 to +155°C 

Temperature coefficient —50 to +160-107 °/degC 

style dissipation resistance tolerance catalog 

at 40°C range number 

(E12 series) 

WR0617 4W 5.6-47 Q us MOA 2322325 30m. 
56-4700 Q ey, 2322) 3253 eats 

WRO0825 7W 6.8-27 Q LOA 2322 30S Ore 
33-10000 Q 2B) 7 D322 3252. 

WRO0842 9.5 W 10-10000 2 Aros 2320.32 5ilinean 

WRO0865 15 W 15-16000 Q Oya 2397 325107 


Catalog number suffix 
In the above mentioned catalog number replace the first two dots by the first two digits of the 
resistance value. Replace the third dot by a figure according to the following table: 


5.6— 9.1Q:8 
107 291 25/9 
100 — 910 Q:1 
1000 — 9100 9:2 
10000 -16000 2:3 


Enamelled wire-wound resistors 


28 +2 L 28 +2 
style Dax Loe d 
WRO0617E 6 19 0.6 
WRO825E 8 27 0.8 Balk 2 
WR0842E 8 44 0.8 A 
WRO865E 8 67 0.8 aed 
Maximum body temperature 400 °C 
Ambient temperature range —55 to +200°C 
Temperature coefficient WRO0617E 4.7 to 162 (—50 to +250) ppm/degC 
>162 (—50 to + 140) ppm/degC 
WRO0825E 6.8 to 33 Q (—50 to + 250) ppm/degC 
>330 (—50 to +140) ppm/degC 
WRO0842E and WRO865E (—50 to + 140) ppm/degC 


C185 


FIXED RESISTORS 


style rated resistance range tolerance series catalogue 
dissipation at number 
1 IRE 
4.7- 47Q +10% E12 2322-3302 ee 
WROOUTE aa 51-  4700Q ston E24 232233002 eer 
6.8- 27 sl (Zak SRY PRIDE BEER Bis non, 
MAROS2 SE ee 30- 270002 «+. 5% E24 2322 330 32... 
WR0842E 11 W 10- 56000 2 Se, E24 2322;330 420. 
WRO865E 17 W 15-100000 Q us 


nIvA E24 2322330520 


Composition of the catalogue number 


In the above mentioned catalogue number replace the first two dots by the first two digits of the 
resistance value. Replace the third dot by a figure according to the following table: 


4.7- 9102:8 
105— D1 Q9 
1005S e910 Oat 

1000 — 9100 Q:2 
10000 - 91000 Q:3 
100000 Q:4 


C186 


Fixed and adjustable wire-wound resistors with side terminations 
cemented 


Max. dissipation at 40°C (P,om)  8(10)—250 W 
Resistance values (E12 series) 19-11 kQ 


Tolerance £5 % (410%) 
Temperature coefficient (—50 to +140) 10> °/deg C 
Ambient temperature range —55 to +155°C 


es SX 3 


2 


O 
1 


7256069 


Resistors with P,,.,<40 W 


enamelled 


8(10)-100 W 


160 2-120 kQ (47 kQ) 


+5% 


C187 


FIXED RESISTORS 


Resistors with Pom 260 W 


Pe dimensions in mm 


(W) 
Dig ge Ade K E £0) Bovis ae 
8 ss) 5 14 2S — 26 — — — 
10 a5 5 14 4 —_ 4| 5 2.8 —_— 
16 £5 5 14 4 —- 63 5 2.8 —_ 
25 16 8 14 4 —_ 64 6 32 —_ 
40 16 8 14 4 —_ 103 6 3302 —_ 
60 32 12.5 33 6 9 103 6 o M4 
100 32 12.5 33 6 9 165 6 — M4 
160 44 20 40 8 11 165 8 — M4 
250 44 20 40 8 11 256 8 — M4 
Composition of the catalog number 
ie pp Aan i> See er 
See table evjer ers wet Rose a code: 8= x0.1 Q 
= Slee 
The first two digits of the t= x1082 
resistance value, neglecting 2=x 1072 
a decimal point. 3=x10°Q 
4=x10*Q 


C188 


coating Prom resistance values Ruom') short Drax. Lmax, catalog number 


Ht circuit *) 2322 followed by 
tol. min. maxim. (Q) 
(4.2 Q) ¢§ ——— > fixed adjust: 
(Ww) %) fixed adjust. (%Rnaom) mm mm 

cement S10 1 100 fdas 267) 462314... 

3 110 150 323 34... 
enamel 5 160 6800 321 34... 
cement 10 10 2 PH 2h wn 9D 11.5 AL S23 1 2s e324 Ao ale 

5 30 300 300 32332 Pat Some 
enamel 5 330 §=6©12000 3300 SPUR DMR SVIEE Dee 3 
cement 16° 10 eS 2.7 Danes TVS G32 S323 102410) ee 

5 3 620 620 32330 so 4 OU nae 
enamel 5 680 24000 6800 32130). 322 300-4. 
ee ene Ee ee cia) ee 
cement 25 10 Pr 15 T5214 16 O45 25108 324: OSee 

5 16 820 820 O23 28 ns Sot OS. 
enamel 5 1000 39000 9100 BPW IAS. ea PIOSS Be 
ec Tg ee I a ee ee 
cement 40 5 47 1600 1600 2.5 16 LOS pe 32351205 e426 oe 
enamel 5 1800 75000 18000 S216 sey o22 20a 
seit es ee ee CMA ee 
cement 60 5 3 2200 2200 3 32 103) %323\24% 5 324.24 0 
enamel 5 2400 68000 24000 32) 24a Ole 24a 
reer ae re PO a A Feiner MC nee ios aims LV 
cement 100 5 6.8 4300 4300 1.5 32 NGS 525 23 0 904 Doe 
enamel 5 4700 120000 47000 S21 23tanee O22 Ore 
ose eet eS eB i ds ee 2? i, SS 
cement 160 5 10 6800 6800 1.5 44 TG Specs a2 S24 ae 
cement 250 5 16 11000 11000 1 44 PR EOL VE SIN Revd RPL LON SS © 


ore et Sg Ee 13 SS Rsk SR a 
1) The adjustable contact short-circuits a number of windings. The maximum resistance loss has 
been given as a percentage of the nominal resistance. Nominal dissipation and nominal resistance 
values apply if no contact strap were connected. 


C189 


VARIABLE RESISTORS 


Wire-wound trimming potentiometers 


[£05 


22.5405 


Maximum permissible dissipation at 40°C 


at 70°C 
adjustment spindle catalog 
length number 

screw driver 9mm 2322 00002... 
knob 15 mm 2322000 225 
knob 20 mm 2322 000132... 
resistance catalog 
values number 
(O) 57, suffix 

47 479 

50 509 

68 689 

ES 759 
100 101 
150 151 
200 201 
220 221 
250 251 
330 3311 


C190 


resistance catalog 
values number 
(2) 577 suffix 
470 471 
500 501 
680 681 
750 751 
1000 102 
1500 iby) 
2000 202 
2200 222 
2500 252 
3300 332 


Wire-wound potentiometers 


Maximum permissible dissipation at 40°C: 3 W 


7249677.1 


at 70°C:2 W 
adjustment spindle catalog 
length L number 
screw driver 14mm 2322 OO3.Dicreesnee) *) 2322 003 for radial soldering tags 
O10'O="! ?) 2322 010 for tags in axial direction 
knob 17 mm 2322, 0032 
OLO 2 are 
knob 20 mm 222 003E3 eee 
OLOB eae 
knob 30 mm 2322 003 4.... 1=R+107 
01045 er Reo, 
knob 60 mm 2320) 0035 eee 6=R+10% with center tap 
OL0Siee 7=R+5% with center tap 
—— 
resistance temperature catalog resistance —_ temperature catalog 
value coefficient number value coefficient number 
inQ in 10~°/deg C__ suffix inQ in 10~°/deg C__ suffix 
22 0 to +600 228 330 —25to +140 331 
33 0 to +600 338 470 —25to +140 471 
4.7 0 to +600 478 680 0 to +140 681 
6.8 0 to +600 688 1000 0 to +140 102 
10 Qto +600 109 1500 0 to +140 152 
15 0 to +600 159 2200 0 to +140 222 
22 0 to +600 229 3300 0 to +140 332 
33 —25 to +600 339 4700 0 to +140 472 
47 —25 to +600 479 6800 0 to +140 682 
68 —25to +25 689 10000 —20to +140 103 
100 —25to +25 101 15000 —20to +140 153 
150 SIA SEO) Mae 22000 —20to +140 223 
220 210-25 221 
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VARIABLE RESISTORS 


Wire-wound trimming potentiometers 


3.5402 10,5+02 3.5402 105402 
-_. | 


34192 


<—-———>]15 age 


72988001 


Non-tapped potentiometer without knob Tapped potentiometer with knob 


For mounting on printed-wiring boards 
Maximum permissible dissipation at 40°C: 2 W 


at 70°C:1 W 
Catalog number: 2322 011..... 
02= without tap, without knob resistance code, see table 
03 =with tap, without knob 
22 = without tap, with knob 
23 =with tap, with knob 
resistance resistance resistance resistance 
value +10% code value +10% code 
(2) (Q) 
22 228 120 121 
3.3 338 150 151 
4.7 478 180 181 
6.8 688 220 221 
10 109 330 331 
15 159 470 471 
22 229 680 681 
33 339 1000 102 
47 479 11411 229 
68 689 50+ 50 101 


100 101 150+150 301 


Gi97 


Wire-wound potentiometers 


S3 7298777 
Maximum permissible dissipation at 70°C: 1 W 
adjustment spindle catalog number 
length L 
screwdriver 14 2322 019")... 2 =plastic spindle 
knob 17 Ds 3 =steel spindle 
knob 25 3). 
knob 50 4.. 
knob 60 Sys P—RaOr7 
knob 20 oe 2=R+5% (R >47Q) 
knob 30 iTises ators 
| 
resistance temperature catalog resistance temperature catalog 
value coefficient number value coefficient number 
inQ in 10~°/deg C suffix inQ in10~°/deg C__ suffix 
22: Oto +600 228 220 Oto +140 221 
3.3 Oto +600 338 330 Oto +140 Boi 
4.7 0 to +600 478 470 Oto +140 471 
6.8 0 to +600 688 680 Oto +140 681 
10 0 to +600 109 1000 Oto +140 102 
15 Oto +600 159 1500 Oto +140 152 
22 —25to +25 229 2200 Oto +140 222 
33 —25to +25 339 3300 Oto +140 332 
47 —25to +25 479 4700 Oto +140 472 
68 —25to +25 689 6800 0 to +140 682 
100 —25to +25 101 10000 —20to +140 103 
150 —25to +25 151 15000 —20to +140 153 
22000 —20to +140 223 
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VARIABLE RESISTORS 


Load potentiometers 


max. perm. dimensions in mm catalog 
dissipation diameter _ length*) number 
25 W 36 26 EVIE VES) ase 
40 W 46 32 2392) 096 eer 
100 W 66 48 D322 097 pera 


*) behind mounting panel 


Temperature coefficient (—140 to + 140) 107 °/deg C 
Ambient temperature range —55 to +100°C 


Composition of the catalog number 


D3 DOWD ses 
code for af code for resistance value, see Table 
nominal dissipation 21 for spindle length =17 mm 


31 for spindle length =36 mm 


C194 


resistance resistance resistance resistance 


values code values code 
+10% 10% 
0.5") 507 100 Q 101 
0.75) 757 150 151 
1 108 200 201 
1.5 158 250 251 
2 208 350 351 
a5 258 500 501 
3-5 358 750 751 
5) 508 1000 102 
thes) 758 1500 152 
10 109 2000 202 
15 159 2500 252 
20 209 3500 352 
25 259 5000 502 
35 359 7500 — 752 
50 509 10000”) 103 
75 759 


*) Not available in 25 W and 100 W. 2) Not available in 25 W. 


Ganging units 
For ganging two load potentiometers ganging units are available. 


23 mm single carbon potentiometers 


7Z98019,.1 
Max. permissible dissipation at 70°C 


linear resistance law 0.125 W 
logarithmic resistance law 0.0625 W 
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VARIABLE RESISTORS 


16 mm carbon potentiometers (CP 16-series) 


The CP-16 series includes two pee 02 ee 9 
43202, 


types of potentiometers. 


The single potentiometers can 
be delivered without switch or 
with a rotary switch, the tan- 
dem potentiometers only with- 
out switch. 

Both types are available with 
different connecting terminals, 


7Z98034.2 


mounting facilities and spind- Single potentiometer 
les. 
<-L+0.2—~ 133402 je 
fat ae 43402 
Max. permissible dissipation | ita 


at 40°C 
resistance lawa'):0.1 W 
resistance laws b to f'): 0.05 W 


72980071 


Tandem potentiometer 


Composition of the catalog number (see also Tables) 


232) eR a Pe 
code for type and switch——] ‘L______ code for resistance value and law 
code for terminals, mounting code for spindle type 


facility and material of spindle 


potentiometer 5th, 6th and 7th digit in | 
catalog number 


j 


single tandem 
without switch 380 390 
with s.p.s.t. rotary switch (spring actuated)’) 381 
with s.p.s.t. rotary switch (direct operating) 387 


without switch, with p.w. pins bent backwards*) 389 


1) See note 5) page C198. 
2) Only available with mounting bushing. 
3) Only available with mounting bushing and p.w. pins of 9.3 mm length. 
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eee 


terminals mounting facility 8th digit in catalog number 
steel spindle plastic spindle 
p.w. pins, length 3.5 mounting bushing 0 a 
mm or solder tags twist tags for mounting 2 4 
p.w. pins, length mounting bushing 1 6 
9.3 mm twist tags for mounting 3 5 


rr a a 
ee a ener eee) eae 


spindle length L, 9th and 10th digit in catalog number *) 
see Figs. 
plain with flat knurled with screw- 
face driver slot 

10 

10 mm 11 42 26 

12mm 09 

15 mm 12 44 27 

17mm ils) 

19 mm 14 

20 mm 15 45 28 

22 mm 17 

24 mm 19 

25 mm 01 

28 mm 02 

30 mm 03 


*) For potentiometers with p.w. pins the 9th digit given in this table has 
to be increased by 5. 
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VARIABLE RESISTORS 


resistance 11th and 12th digit in catalogue number 
value 
+20% lawa®)  lawb*) — lawc’®) law f°) 
220 Q 02 
470 2 03 
1kO 04 24 44 
2.2 kQ 05 25 45 
4.7 k2Q 06 26 46 
10 kQ 07 27 47 91 
22 kQ 08 28 48 92 
47 kQ 09 29 49 93 
100 kQ 11 31 51 94 
220 kQ 12 32 52 95 
470 kQ 13 33 53 96 
1 MQ 14 34 54 97 
2.2 MQ 15 35 55 
4.77 MQ 16 
resistance 11th and 12th digit in 
value catalog number 
+20% 
lawd®) — lawe?) 
§+42 kQ 72 


20+200kQ 67 
50+420kQ 73 
100+900k2 64 


2+ 8kQ 76 
Sel KO: 82 
10+ 37kQ 86 
20+ 80k& 77 
50+ 170 kQ 83 
100+ 370 kQ 87 
0.5 + 1.7MQ 84 


5) a = linear resistance law 
b = logarithmic resistance law 
c = reversed logarithmic resistance law 
d = resistance law. tap at 10% 
e = resistance law, tap at 20% 
f =resistance law, balance potentiometers 
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) 


Series 


23 mm carbon potentiometers (CP23 
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VARIABLE RESISTORS 


Max. permissible dissipation at 70°C 
resistance law a‘): 0.15 W 
resistance laws b to h'): 0.10 W 


Composition of the catalog number of single and tandem types (see also Tables) 


REAM SONGe 
code for type and switch ay | \a code for resistance value and law 


code for terminals and mounting code for spindle type 
facility 

3=p.w. pins mounting 

7=solder fs bushing 

5=p.w. pins twist tags 

4=solder ated for mounting 


Composition of the catalog number of twin and triple types (see also Tables) 
B32) a ee 


code for type and switch_—_—_ ‘L_—-code for resistance value and law of R, 
code for spindle length code for resistance value and law of R, 
0=18 mm (L,), 30.5 mm a ate 


1=30 mm (L,), 42.5 mm (L2) me 


730. (L,)42.5 mm (LI) ( oe 


6 =A8-min (L,) 30.5 mm (L,)4.P 8° 
spindle 


1) See note 4) 


potentiometer Sth, 6th and 7th digit in catalog number 
single tandem twin?) triple”) | 
without switch 350 360 370 378 
with s.p.d.t. rotary switch 352 363 372 
with s.p.s.t. rotary switch 353 362 373 
with d.p.s.t. push-pull switch, 1A 354 364 374 
with d.p.s.t. push-pull switch, 2A 355 365 375 
with d.p.d.t. push-pull switch 356 
with d.p.s.t. rotary switch 357 366 376 


?) For potentiometers with steel hollow spindle; for potentiometers with plastic hollow spindle 
the Sth digit is 4 in stead of 3. 


C200 


spindle length L, 


9th and 10th digit in catalog number ') 


see Figs. 

(only for single and plain plain with knurled with screw- 

tandem types) @6 mm 6.35 mm flat face driver slot 
10 

17 mm 13 33 

18 mm 06 26 40 11 

19 mm 14 34 

20 mm 15 35 

22 mm 17 37 

25 mm 01 21 41 

28 mm 42 

30 mm 03 23 43 12 

35 mm 04 24 44 

40 mm 05 25 45 

60 mm 07 27 47 31 

70 mm 08 28 48 

90 mm?) 09 29 49 


) For potentiometers with printed-wiring pins the 9th digit given in this table has to be increased 
by 5. *) Only for single types. 


ee OED 
11th and 12th digit in 


esistance 
alue 
+ 20% 


20 Q 
100 2 
170 &2 
1kQ 
2 kQ 
.7 kQ 
10 kQ 
22 kQ 
47k 
00 kQ 
20 kQ 
70 kQ 
1MQ 
2 MQ 
7 MQ 


catalog number 


law a*) law b*) law c*) law h*) 


02 
19 
03 


24 
25 
26 
Pa] 
28 
29 
31 
32 
33 
34 
35 
36 


) a = linear resistance law 
b = logarithmic resistance law 
c = reversed logarithmic resistance law 
d = resistance law, tap at 10% 


59 
43 
44 
45 
46 


——— eee 


resistance 11th and 12th digit in 
value catalog number 
+207, law d*) law e*) law f*) law g*) 
20+200k2 67 
50+420kQ 73 
100+900k2 64 
0.2+ 2M 68 
0.5 +1.7 k& 81 
Se PPK 82 
10+ 37kQ 86 
92 20+ 80kQ 77 
93 50+ 170 kQ 83 
94 100+ 370 kQ 87 
95 200 + 800 kQ 78 
96 0.5 +1.7 MQ 84 
oF 400 + 600 kQ 89 
200 + 100 kQ 65 


a Ay a LE eT 
€ = resistance law, tap at 20% 


f = linear resistance law, tap at 40% 
g = linear resistance law, tap at 67% 
h = resistance law, balance potentiometers 
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VARIABLE RESISTORS 


Miniature carbon trimming potentiometers 


4020! 


420.2 


pll._0.22005 
| 


2.5410) 


Max. permissible dissipation at 40°C: 0.1 W 


types catalog number 


for vertical mounting, without knob 2322 410 050.. 


for vertical mounting, with knob 2322 410 450.. 

for horizontal mounting, without knob 2322 410 033.. 

for horizontal mounting, with knob 2322 410 433.. 

resistance value catalog number resistance value catalog number 

+20% suffix +2074 suffix 

100 Q - 01 10 kQ - 07 

220 Q 02 22 kQ 08 

330 2 19 47 kQ 09 

470 Q 03 100 kQ 11 

1kQ 04 220 kQ 72 

2.2 kQ 05 470 kQ 13 

4.7 kQ 06 1 MQ 14 
2.2 MQ 15 
4.7 MQ 16 


C202 


Carbon trimming potentiometers 
Max. permissible dissipation at 40°C: 0.25 W 


Composition of the catalog number 
eee |S | ee 


0 =without knob 
1 =with knob at the side of 
the base plate 
2 =with knob at the side of 
the carbon track 
4=with adjustment wheel 


00 =with soldering tags 

22=with pins for vertical mountin g 

33 =with pins for horizontal mounting 

72 =with pins for vertical mounting 
(according to DIN 44 150) code for resistance value, see table 


83 =with pins for horizontal mounting 


7250128.3 


: resistance code in resistance code in 
(according i? Dit 44-150) ; value catalog value catalog 
84 =with pins for horizontal mounting +20 nian +20% ee ae fad 
{according to DIN 44 151) By ces 
100 Q 01 47kQ = 09 
220 Q 02 100 kQ 11 
330 2 19 220 kQ 12 
470 Q 03 470 kQ 13 
Pky 7 04 I1MQ 14 
2.2 kQ 05 2.2MQ_ 15 
47kQ 06 47MQ 16 
10kQ 07 10MQ = 17 
22kQ = 08 
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VARIABLE RESISTORS 


Multiturn carbon pre-set potentiometers 


"5 | 
+] 
195*0! 
ey 
56+01 15_ a 
i 1_os 48201 
0.05 7298477.) 
L+—5#01 


Housing without adjustment provision and scale indicator. Terminals 1 and 2 are connected to the 
ends of the carbon track, terminal 3 is connected to the slider contact. 


adjustment provision code in 
catalog number 


Sy 


72994781 


72994795 


61 
7299480.1 
45°83 
ie 33401 
x E 62 
eas 
2 1S 
2 & 


HA 


adjustment provision code in 
catalog number 


3401 25183 
4.201 
81 
3 7299483 


. 


: 
idicator with/without code in 


: dust cover catalog number 
-. 
) 75202 
ee 
i al without 1 
7299486 
without B) 
7Z99487 
without 3 
7299488 
t+-75+02 
a4, 2402 
a without 4 
7299489 
thout indicator without 0 
thout indicator which 8 
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VARIABLE RESISTORS 


Max. permissible dissipation at 40°C 


linear resistance law 0.4 W 
logarithmic resistance law 0.3 W 
Composition of the catalog number 
D320 ANMY  eue vane 
code for number code for resistance 
of turns of spindle value 
2=20 turns 
3=10 turns code for adjustment 
provision 
code for 
indicator 
resistance code in catalog number 
value +20% 
linear logarithmic 
100 Q 01 
220 Q 02 
470 2 03 
1kQ 04 24 
2.2 kQ 05 25 
4.7kQ 06 26 
10 kQ 07 27 
22 kQ 08 28 
47 kQ 09 29 
100 kQ* 11 31 
220 kQ 12 32 
470 kQ 13 33 
1MQ 14 34 
2.2 MQ 15 35 
4.7 MQ 16 


*) Also available with special law; code: 38 


C206 


liniature carbon potentiometers +—— 55max ——» 24402 j<- 


aximum voltage over the 
sistance element 10° Vac. ; 


irrent through slider <imA _ B12 
orking-temperature range —10 to +70°C it 
sistance catalog number suffix 
lue 2322 440 000.. 
20% 2008 £005 = —.-} ieee 
linear logarithmic == 
petra 381 
Saas 
700 Q 06 26 Vid dieie i | 
0100 Q 07 OG ; Vee a7eoos — 
000 2 08 28 4 —— | 
igle carbon potentiometers 
ix. permissible dissipation at 40°C 
linear resistance law 1 W 
logarithmic resistance law 0.5 W 
23,8401 
os [* 10.7201 resistance catalog number suffix 
% values +20% 
qe linear logarithmic 
be 100 Q 01 
220 Q 02 
4702 03 23 
S; Sp $3 7250223.) 1 kQ 04 24 
2.2 kQ 05 25 
ndle type (plastic) catalog number 4.7kQ 06 26 
10kQ 07 27 
n, L=17 mm 2322 450 013.. 22kQ 08 28 
L=30mm 003... 47 kQ 09 29 
L=60 mm 007 .. 100 kQ 11 31 
1 screwdriver slot, 220 kQ 12 32 
© 6.35 mm, L=12.7 mm 904 .. 470 kQ 13 33 
£=222 mm 907 .. 1 MQ 14 34 
L=31.8 mm 910%. 2.2 MO 15 BB) 
L=63.5 mm O20 4.7 MQ 16 
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VARIABLE RESISTORS 


23 mm single carbon potentiometers 


i +05 11,2403 


q-005 


Max. permissible dissipation at 40°C 
linear resistance law 1 W 
logarithmic resistance law 0.5 W 


spindle type (plastic) catalog number 
plain, d=6 mm, L=18 mm 2322 460 706.. 
L=30 mm NOS a3 
L=60 mm TOT 
plain, d=", L=30mm TOGA 
L=60 mm 12: A 
with screwdriver slot,d=6 mm, 
L=11 mm 10 
with flat face,d=6 mm, 
L=18mm 740.. 
L=30 mm 743... 
L=60 mm 747... 
resistance catalog number suffix resistance catalog number suffix 
value value 3 
+2074 linear logarithmic +20% linear logarithmi: 
220 Q 02 47 kQ 09 29 
300 Q 19 100 kQ 11 31 
470 Q 03 220 kQ 12 32 
1kQ 04 24 470 kQ 13 33 
22KQ 05 25 1 MQ 14 34 
4.7kQ 06 26 2.2 MQ 15 35 
10 kQ 07 27 4.7 MQ 16 
22 kQ 08 28 
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NTC THERMISTORS 


NTC thermistors are resistors with a high negative temperature coefficient of resistance. 


The relation between resistance and temperature can be approximated by: 


A eBiIT 


R= 


where R is the resistance value at an absolute temperature T, A and B being constants for a given 


resistor and e the base of the natural logarithm (e 


2.718). 


Ay 
y 


AT 


|/ lA 
Ma 
4000 


g 


C210 


RSS 


iS 
TANNA 


tandard disc types 


‘atalog number 2322 610..... 
or the suffix of this number see table. 
{aximum dissipation 1 W 


faximum temperature 120°C 
issipation factor 10 mW/deg C 
hermal time constant 60s 
\ternational colour code for resistors. 


y| 

4a 
A | lA 
Dae, 
Wy 
4 


Ww « 


ANS 
oN 
PENIS, 


7245463. 2 


C214 


NTC THERMISTORS 


a 


Ry5 B-value suffix of 
+20% o/ catalog number 
(Q) at 2576 
(K) without with 
leads leads 
hears D be thn sot Deane Pelee 
Ar) 2650 01228 11228 
4 2800 01408 11408 
6 2800 01608 11608 
8 2900 01808 11808 
10 2950 01109 11109 
12 2950 01129 11129 
15 3000 01159 11159 


Types for motor cars 


i ee 


R35 B-value suffix of 

+20% EEDA catalog number | 
(Q) at 25°C ——__—_—_—— 

(K) without with 

leads leads 
bu bl Ub hilt Dee ee ee 
33 3250 01339 11339 
50 3300 01509 11509 
82 4400 01829 11829 
130 4600 01131 11131 
500 5200 01501 11501 
1300 5450 01132 11132 


This range of discs has been developed for temperature sensors for the cooling water in motor cars 
They are also suitable for temperature control in household appliances, such as washing machines 


Ros Rao Rso Rog.5 
(Q) =) (Q) (Q) 
2200 1030-1310 147-173 
500 175 -215 

500 92.5-134 

1000 221.5-318.5 

270 97 -143 

700 207 -264 

800 244 -315 


Ri00 diameter catalog 
(Q) (mm) number 

7.0 2322 611 90003 
35 -43 6.9 90013 
12 -15 6.9 90001 
30 -36 6.9 90004 
29.5-36.5 6.9 90009 
41.4-48.6 6.9 90011 
48.0-58.6 6.9 90008 


a ee ee ee 


C212 


$006 br9 
006 bh9 TZET 


10006 779 
0006 79 
$0006 779 


019 
019 
«4 019 
019 
O19 CZET 
£0006 619 
70006 619 ZZEZ 
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NTC THERMISTORS 


Miniature types 


Miniature NTC thermistors are available in 7 versions all built around the same NTC-bead. TI 
range of resistance values and the resistance temperature characteristics for all versions are tl 


| 
| 
| 
| 
3 
| 


same. 
versions max. body terminations at catalog numbe 
dimensions | 
mm one side two sides 

naked bead 12 x 2322 63401.. 
naked bead 1@ x 2322 634 11.; 
glass encapsulated bead 12 2.5 x 2322 634 21.. 
vacuum mounted 316 x 2322 634 31., 
vacuum gauge 87 x6 x 2322 634 41.. 
thermometer Bae» a 2322 627 11. 
thermometer Sc i5 x 2322 627 213 
R35 B-value +5% catalog number Ros B-value +5% — catalog numbe 
+10 2) vat 25..C suffix £10%.at 2526 suffix 
@Q) (kK) () (Kk) 

1000 2350 102 33000 3750 333 

1500 2450 152 47000 3800 473 

2200 2600 222 68000 3850 683 

3300 2775 332 100000 3900 104 

4700 3650 472 150000 3975 154 

6800 3725 682 220000 4075 224 
10000 3800 103 330000 4175 334 
15000 3750 153 470000 4225 474 
22000 3800 223 680000 4300 684 
Maximum dissipation 60 mW 
Maximum temperature 200°. | 


Dissipation factor 


Stability after 1000 hrs at T,,,x 


approximately 0.4 mW/deg C 


<a 7 


International colour code for resistors 


C214 


iniature type 2322 6273... 


r high temperature control 


———— 
7max > AE, 96 idee ete 


7299332 


5 +20% Bosjg5 +5% catalog 


(K) number 

00000 3800 2322 627 31104 
50000 3850 31154 
20000 3850 31224 
30000 3900 31334 
70000 3950 31474 
80000 =. 3975 31684 
90000 4025 31105 
ximum dissipation 0.1 W 
sipation factor approx. 0.95 mW/deg C 
Tating temperature range 

at zero power —55 to +300°C 

at max. power Oto +55°C 


ine 
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NTC THERMISTORS 


Indirectly heated types 


Vacuum mounted in glass 


=== Sh 
is) a) 


dEGmax 
\<g@——o 


NTC 


8 

I [ 29 +2 

60+3 

catalog number 2322 628 01332, 2322 628 01334 
Ros 3300 N+20% 330 kQ 
B-value DTS Ket LO, 4175 K+10% 
Colour code orange-orange-red orange-orange-yellow 
Warax. neater 30 mW 
Thnax. 200°C 
Resistance heater 1002+10% 
Wanax, NTC 25 mW 
Dissipation factor 0.18 mW/deg C 
Heater efficiency Oa 
Thermal time constant 2.2s 
Dielectric strength heater/bead >200 V 


Mounted in air-filled metal casing 


36 91194 


NTC 


TZ47551.1- 


catalog number 


2322 628 11332 


2322 628 11334 


Ros 
B-value 
Colour code 


3300 N+20% 
DIS KES 
orange-orange-red 


330 kQ 
4175 Ki5% 
orange-orange-yellow 


Wax. heater 

Tinax. 

Resistance heater 

Weax. NTC 

Dissipation factor 

Heater efficiency 

Thermal time constant 
Dielectric strength heater/bead 


C216 


80 mW 

125°C 
1002+10% 
60 mW 

0.50 mW/deg C 
90% 

1.2s 

>200 V 


Standard rod types 


Dimensions in mm 


series A B 
2322 635 32055 11+1 | ‘| 
M3636 47405) 141 me ie 
2322 637 6.2+0.5 3121 
25 B-value Waeenat dissipation thermal time colour catalog 
LO, IEA 25°C amb. _ factor constant code number 
kQ) at 25°C (K) (W) (mW/degC) — (s) 
—__— = 
4.7 3250 0.6 abe’ 28 orange 2322 635 01472 
15 3550 green v3 
47 3925 blue 473 
50 4075 white 154 
30 4200 yellow/blue 334 
1.7 3250 1.5 12 55 orange 2322 636 01472 
15 3550 green 153 
47 4000 blue 473 
50 4150 white 154 
7 3250 2.3 17 105 orange 2322 637 01472 
15 3650 green 153 
17 4050 blue 473 
0 4200 white 154 
[aximum temperature 150°C 
ability 4R,, after 1000 hrs at WS <5, ing 18) max ——— 
AR,; after 1000 hrs at? W,,. <3% | iy | 
phe | —+-2.5+01 
& : 
23.3max mark 
at —10°C 5000 N+4.5% 
at —30°C 133502+5% Ns 
5yes-Value 3425K s208 | 
mperature coefficient at 25°C —4%/deg C 1 
ax. dissipation at T,,.,=25°C 0.5 W a 27\<- elle 1.1 min a sar 
ssipation factor (on a heat-sink) 25 mW/deg C '+— 2—+l a 
ermal time constant (on a heat-sink) 12s 
erating temperature range at zero power —55 to +85°C 
talog number 2322 640 90001 
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NTC THERMISTORS 


MOULDED TYPE 


Catalog number 


Resista 


Operat 


nce value at T= —30°C 
= —20°C 
T=-10°C 
=-0C 
T=+4+25°C 


ing temperature range 
at zero power 


By5/gs-value 


Temperature coefficient at 2 C 


Maximum dissipation 
Dissipation factor 
(on a heat-sink) 


Thermal time constant 
(on a heat-sink) 


4&.2max 


| 


33min 
| | | 006 | 
Se lehee 
a 7265103 


2322 640 90002 2322 640 90003 


13350 N+5% 
8600 O+8% 8000 Q+4% 
5000 2+4.5% 
3500 & 
1215 2772 


—25to +85°C —55to +85°C 
3425K 
—3.9%/deg C 
0.25 W 
6.3 mW/degC 
12.5 mW/degC 


ies 
7s 


<—4,2max> —+| 2.7max |<+— 
| heidi 


18 er — 
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Basias dissipation thermal time catalog number 
20% factor constant 
(K) (mW /deg C (s) 


: 2600 9 30 2322 642 11338 
4.7 2665 9 30 11478 
6.8 2730 9 30 11688 
10 2800 9 30 11109 
15 2870 9 30 11159 
22 2935 9 25 11229 
a3 3010 9 25 11339 
47 3070 9 25 11479 
68 3125 8 25 11689 
100 3200 8 25 11101 
150 3280 8 25 11151 
220 3350 8 25 11221 
330 3440 8 25 11331 
470 3520 8 25 11471 
680 3600 8 25 11681 
1000 3680 8 Des 11102 
1500 3775 8 25 11152 
2200 3915 8 25 11222 
3300 4070 8 25 11332 
4700 4200 8 25 11472 
6800 4300 8 25 11682 
10000 4400 8 25 11103 
15000 4375 8.5 25 11153 
22000 4200 8.5 25 11223 
33000 4250 8.5 25 11333 
7000 4325 8.5 25 11473 
8000 4375 8.5 25 11683 
10000 4200 8.5. 25 11104 
0000 4600 8.5 25 11154 
0000 4650 8.5 25 11224 
0000 4700 8.5 25 11334 
ax. dissipation at 55°C. 0.5 W 
perating temperature range at zero power —25 to +125°C 


ternational colour code for resistors 
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NTC THERMISTORS 


Standard disc type (2322 642 1... .) with mounting stud 


Dissipation factor 


i] 45 


without heatsink 9.5 mW/degC approx. 
mounted on a heatsink of 1 dm?, air 
thickness 1.5 mm 19 mW/degC approx. | 
Thermal time constant ry 
without heatsink 80 s approx. 84 
mounted on a heatsink of 1 dm?, _ 
thickness 1.5 mm 15 s approx. r 
Max. dissipation at 55°C 0.5 W &3 ss 
Operating temperature range at zero power —25 to +100°C a ae 
Dielectric withstanding voltage >100 V - M4 I. 
Insulation resistance >100 MQ 
j = 
78 € + 
; af 
7245494.5 
Dimensions in mm 
Rs Bys5/85 catalogue R35 By 5/85 catalogue 
£2075 (K) number (Q) (K) number 
(Q) 
3.3 2600 2322 642 21338 1500 3775 2322 642 21152 
4.7 2665 21478 2200 3915 21222 
6.8 2730 21688 3300 4070 21332 
10 2800 21109 4700 4200 21472 
i5 2870 21159 6800 4300 21682 
22 2935 21229 10000 4400 21103 
33 3010 21339 15000 4375 21153 
47 3070 21479 22000 4200 21223 
68 3125 21689 33000 4250 21333 
100 3200 21101 47000 4325 21473 
150 3280 21151 68000 4375 21683 
220 3350 21221 100000 4200 21104 
330 3440 21331 150000 4600 21154 
470 3520 21471 220000 4650 21224 
680 3600 21681 330000 4700 2133¢ 
1000 3680 21102 
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Standard disc types 


Dimensions in mm 


ge ee eee 


| series D lax d 
iS ES es ee Ee eee 0 ee 
2322 643 9+0.5 6 0.6 
2322 644 16+0.5 7 0.8 


R 25 B-value Peat dissipation 
t= 20.97, at 25°C [EI BIAG factor 
Q) (K) (W) (mW /deg C) 
150 3400 1 10 
470 3800 f 10 
1500 4100 1 10 
4700 4200 1 10 
150 3400 1.5 13 
470 3900 135 13 
1500 4050 135 13 
4700 4200 135 13 


7Z45464 


thermal 
time 
constant 


(s) 


catalog 
number 


55 
33 
55 
55 


120 
120 
120 
120 


2322 643 11151 
11471 
11152 
11472 


2322 644 11151 
11471 
11152 
11472 


eS ee eee Pee ee 


Operating temperature range at zero power —25 to +125°C 


International colour code for resistors 
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PTC THERMISTORS 


DISC TYPE 

Resistance at 25°C 250 &+25% +/p2max 
Switch temperature at 80°C 3700 2+30% } 
Temperature coefficient +5%/degC 

Max. voltage at Tymp = +55°C 25 V d.c. 

Dissipation factor 6 mW/degC 


Operating temperature range 
at zero power —25to +155°C | 
at Vinox Oto +55°C Ng ad wily 

Catalog number 2322 660 91001 


(————= 


Standard disc type 


6 max : <— 4. 5max 


44min 
gos ms pe 
7299150 
R45 Ri25 Riso 7) max. colour catalog 
+30% (kQ) (MQ) approx. temp. code number 
(Q) (°C) coeff. 
(%/deg C) 
60 3- 15 + 30 + 7 red 2322 660 91006 
50 100-500 + 50 +16 orange 91007 
50 50-500 + 80 +23 yellow 91008 
50 0.1-1.2 +105 +40 green 91009 


eS EE Te ae 


Maximum voltage 25 V4... 

Dissipation factor: approx. 7 mW/deg C 

The above resistance values are measured at 1.5 V*) 

‘) The switch temperature T, is the higher of the two temperatures at which the resistance is twice 
the minimum resistance. 

2) Higher voltages may yield different values due to self-heating and voltage-dependency. 
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Standard disc type 


H max 
85max 


5 
44min 


max 
f—7 
anata” ta | Dik 


For 2322 661 90005 H,,,.,=5.5 mm 
For other types Heo. mm 


R35 R at other To) max. temp. Vinax. colour catalog number 

EES temperatures approx. coeff. (Va...) code 

(Q) ((C) (%/deg C) 

50 60°C <1009 +80 +18 50 yellow 2322 661 91002 
100°C >1kQ 

40 95°C =<s80%O +110 +75 50 green 2322 661 91003 

: 120°C >10kQ 

30 40°C <90 Q +45 +16 50 orange 2322 661 91004 
100°C >10kQ 

50 100°C =—- 3-20 kQ +25 +9 40 red 2322 661 91005 


a 
| Dissipation factor: approx. 10 mW/deg C 
The above resistance values are measured at 1.5 Vv’) 


1) The switch temperature T, is the higher of the two temperatures at which the resistance is twice 
‘the minimum resistance. 


?) Higher voltages may yield different values due to self-heating and voltage-dependency. 
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PTC THERMISTORS 


PTC thermistor 2322 662 91001 


Resistance value at +25°C 
Resistance value at + 165°C 
Vouise = 180 V 
Switch temperature 
Temperature coefficient 
Max. voltage 
Dissipation factor 
Operating temperature range 
at zero power 
at Venat 


PTC thermistor 2322 662 93036 


Resistance value at + 25°C 
Resistance value at + 150°C 
Voutse = 340 V 
Switch temperature 
Temperature coefficient 
Max. voltage at Timp < +60°C 
Dissipation factor 
Operating temperature range 
at zero power 
at. Vax. 


PTC thermistor 2322 662 93066 


Resistance value at + 25°C 

Resistance value at + 150°C 
Voutse = 340 V 

Switch temperature 

Max. voltage at T,np< +60°C 

Dissipation factor 

Operating temperature range 
at zero power 
ats 


C224 


10.8max 


rc} : ponte max 


36 to 502 
5max 

> 20 kQ 

115°C approx. 

35 %/deg C approx. 

180 Va.c. 

13 mW/deg C approx. 


55max 


| TCP I 


For the protection of telegraphy relay 


0.1004 553€ coma 


0 to +55°C 


14.3max 


6.5max 


45 to 600 


>45 kQ 
+75 °C approx 


+23°%/deg C approx. 5 
265 V, 
rms | Crbe | | 
17 mW/deg C approx. Bal 
Oto +155°C For use in the degaussing circuit of 
Oto +60°C colour TV sets 
14.3max 
5.5max 
100 Q+ 20% 
>40 kQ 
80°C 5imin 
265 Vims 
15.3 mW/deg C " 608 
0 to i 150°C | 7Z99154 
Oto +60°C The thermistor is marked with a red dot 


For use in the degaussing circuit of 
colour TV sets 


?TC thermistor for motor protection 


8min 


Nae ate 
re errs J 
Sse et 


7Z99155 


esistance value at —20 and T,.¢ — 10°C 20 to 150Q 
.esistance value at T,.,¢+15°C 


Viutse = 15 V > 3500 Q 
fax. voltage 15 V 
Yissipation factor 7 mW/deg C approx. 
)perating temperature range 
at zero power —25 to T,.¢+30°C 
at, Va —25.to T,¢+15°C 
‘et }) 16s temperature catalogue 
C) (°C) coefficient number 
7o/deg C 
30 68 18 2322 672 92045 
10 75 21 92046 
10 88 31 92047 
0 99 33 92048 
0 113 38 92049 
0 123 27 92051 
0) 130 33 92052 
0 137 33 92053 


The temperature at which the thermistor has to make the 
otection system operative. 


VOLTAGE DEPENDENT RESISTORS 


¢ relation between voltage and current of a VDR resistor can be approximated by: 
V=C-IP (1) 


ere V is the voltage in volts, J the current in amperes and C and f are constants. This equation 
Iustrated in the figure on next page. 
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VOLTAGE DEPENDENT RESISTORS 


B 


Carer hacer] ar peach et} 2 ie ar aa ee: 


1000 V SSSSSSSGSSCSSSSO 


900 
800 


700 
600 


& 
°o 


10 


724544) 


Nomogram giving the relation between voltage, current, power dissipation and p-value of any VDR 


Standard disc types with leads 


Temperature range: 
at zero power —25to +125° 
at max. power Oto +55 
Tolerance on voltage +20% 


7247566.2 


Tolerance on voltage is +20%. 


C226 


catalog 


colour code 


Taags 
( 


number 


Il 


mm) 


approx. 


2322 552 01181 


grey 
blue 


brown brown 


red 
red 


18 
25 


02161 
02201 
02241 
02281 
02321 
02361 
03361 
03401 
03441 
03481 
03521 


brown 
red 


black 


yellow 
grey 
red 


red 


red 


red 


red 


orange 
orange 


red 


blue 


red 


400 


C227 


0.25-0.40 
0.25-0.40 
0.14-0.23 
0.14-0.21 
0.14-0.21 
0.14—0.21 


0.14-0.21 


(V) 
10 
8 
56 
82 
120 
180 
270 


nA) 


10 


VOLTAGE DEPENDENT RESISTORS 


Wrax. = 1 W 
Dyax. = 20 mm 
y 7245451 
Wace: (ote a N TT Th 
PET os es Noth 
Cea ea te 
inne Ton HE TT 
eee ee oN aaillll 
10° eee — SS a oe 
4 iL —— a E rt CoS 
5 tt. HiizgES Er O50) DES ae 
per | 9230 ert | | Te 
eae cities aa 
eer Ta et 
ADA ess sisnieeresill 
See eee ees neath ees Bee ee 
fens oa le! Hate > Sas ; mane 
HEH HH ioe ret rH 
(oie SDR bal SS! aS oanl 
COA 1 et 


FH 


aA 
Bet! 


10° 1 2 0 1 
10 wA2 5 10 uA2 5 10mA2 5 110mA2 5 10mA 
I E B Cc Imax, Colour code catalog 
(mA) (V) approx. (mm) I II III number 
100 8  0.25-0.40 14 5 brown brown blue 2322 553 01161 
100 12 0.25-0.40 21 5 brown red black 01201 
10 10 0.25-0.40 32 5 red brown grey 02181 
10 15 0.25-0.40 48 5 red red red 02221 
10 22. ~=0.21-0.35 60 5 red red blue 02261 
10 33) 7'0:18=0:25 85 > red orange _ black 02301 
10 47  0.18-0.25 130 5 red orange yellow 02341 
10 68 0.18-0.25 180 5 red orange grey 02381 
1 68 0.14-0.23 230 5 orange orange grey 03381 
1 100 0.14-0.21 350 56 orange yellow red 03421 
1 150 §=0.14-0.21 500 6.5 orange yellow blue 03461 
1 220 ~=~0.14-0.21 750 ms orange green black 03501 
1 330 =: 0.140.211 1100 9 orange green yellow 03541 


Woax.=2 W 


Dax, = 27.5 mm 
y ; 
mers SE | SEL ES DAH 0 | a Fg | a 
me SE ee ra OE Os 2 
ee Ah 
a aie eet NM 
Sete SSE R Ra 
Bao == eae Gana 1 1 | — SSS 0) Saas ema 
5 sae SESS R EES. . aen Oe ee 4 ; ener hela HH 
fon NG al Tt | 
snl ee PN iu 
eet LEH PTT 
2 = apne pane eartis 
etree TE | [ITT 
10' fe ania Lore | eT | — | ail aN 
SSS ase ae aes ee Ne 
pe ett Ao —_ HHH = eel 
py Gere 2 CE rf H A aa) 
Pe Am | | SEEMS l 
HH tt LL mcd q 
OM TP TT mee 
ot LUM | AHN EL 
107uA 2 5 10°mA2 5  10’mA2 5 10°mA 
I E B C bege colour code catalog 
(mA)  (V) approx. (mm) I II III number 
100 10 0.25-0.40 18 5 brown _ brown grey 2322 554 01181 
100 15 0.25-0.40 26 5 brown red red 01221 
10 12 0.25-0.40 38 5 red red black 02201 
10 18 0.21-0.35 57 f) red red yellow 02241 
10 27 ~—-0.21-0.35 70 5 red red grey 02281 
10 39 =: 0.18-0.25 97 5 red orange red 02321 
10 56 = 0.18-0.25 140 5 red orange blue 02361 
10 82 0.14-0.23 170 5 red yellow __ black 02401 
10 120 =0.14-0.21 250 5 red yellow yellow 02441 
10 180} =0.14-0.21 380 6 red yellow grey 02481 
1 180 =—0.14-0.21 540 7 orange yellow grey 03481 
1 270 ~=0.14-0.21 810 8 orange green red 03521 
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VOLTAGE DEPENDENT RESISTORS 


Waax.=3 W 
Derax. = 42.5 mm 


a 


we 
he: 


2Z45453 


y 


a a \ 
a 


I EE B Cc Imax. colour code catalog 
(mA) (V) approx. (mm) I II Jia number 
100 8  0.25-0.40 14 5 brown brown blue 2322 55501161 | 
100 12. 0.25-0.40 21 5 brown red black 01201 — 
100 18 0.25-0.40 32 5 brown red yellow 01241 
100 27. ~—-0.25-0.40 48 5 brown red grey 01281 
10 22 ~~ 0.21-0.35 60 5 red red blue 02261 
10 33 =: 0.18-0.25 84 5 red orange black 02301 
10 47  0.18-0.25 125 5 red orange yellow 02341 | 
10 68 0.18-0.25 175 5 red orange grey 02381 — 
10 100 = 0.14-0.23 210 5 red yellow red 02421 
10 150 = 0.14-0.21 320 5) red yellow blue 02461 
10 220 =0.14-0.21 460 6.5 red green black 02501 
1 220 =-0.14-0.21 660 ded orange green black 03501 » 
1 330 =: 0.14-0.21 980 9 orange green yellow 


03541 
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Standard rod types 


E 
(V) 


470+10% 
5604+10% 
680+ 10% 
910+10% 
1200 +20% 
1300+10% 
300+20% 
950+10% 


0.20-0.25 


0.18-0.23 
0.18-0.23 
0.18-0.23 
0.17-0.22 
0.16-0.21 
0.18-0.25 
0.16-0.21 


Woaax. =0.7 W 
colour catalog number 
code 
green 2322 564 02582 
blue 02602 
violet 02622 
white 90014 
grey 02681 
red 90015 
yellow 90016 
black/blue 90005 


724 4112 


pf et 


N) 
Ss 


mA 


231 


VOLTAGE DEPENDENT RESISTORS 


Rod type without leads, 2322 564 92003 


For focus tracking in line time-base circuits of colour television sets. 


298953 


Measurements and ratings are given at an ambient temperature of + 50°C +2°C unless otherwise 
stated. 


Current at Vg,..=7 kV 100 to 150 pA 
Maximum current 175 pA 
B-value between 4kV and7kV_ 0.17 to 0.25 
Dissipation factor 22 mW/deg C 
Operating temperature range 
at zero power —25 to +125°C 
at max. power Oto +50°C 
100 Tae 5 729895) 
| 
Ww) | { 
20 
10 
| 
2 
i 2 8 10 20 50 100 = 209 I (pA) 1000 
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disc types 


r use in colour television 


4.2402 max5 


E 
(V) 


tolerance 
on voltage 


catalog number 


A) 


6 +20% 2322 565 90002 

9 +20% 90003 2 (= 
12 +15 90004 £ — 
15 +15% 90005 


7245470 


18 #41297 | 90006 
aia types 


hp = 25°C catalog number 


2322 574 90001 2322 574 90002 
ee a eee 


rward voltage at i mA 10V+10% 1.35 V+10Y 
ection temp. coeff. > -—0.2%/deg C > —0.2%/deg C 
B 0.05-0.08 0.06-0.09 
capacitance at 0 mA ~0.15 uF ~0.15 pF 
at 5 mA ~10 pF ~10 pF 
max. permissible current 25 mA 20 mA 


SS eee 


yerse current atS V <2 pA <2 pA 
ection capacitance at 0 V ~0.15 pF ~0.15 yF 
at5V ~0.05 pF ~0.05: uF 
max. permissible voltage SV SV 
742 4.6™max 
mperature range: —30 to +70°C 
thode is indicated by a white dot. Sie Sot 


lour code 2322 574 90001 black and brown band 
2322 574 90002 black and red band 


VOLTAGE DEPENDENT RESISTORS 


Disc types for contact protection 


Marking Dmax —>) wii 
Discs without leads: I fe 
white colourband, (II) colour dot (I) indicates 10th digit of y BY 
catalog number. 

Discs with leads: 
body colour (II) white, colourband (I) indicates 10th digit of | 


catalog number. metallised 726197) 


lp 


Colour code: 


0=black Wa L Catalog number Additional 


1=brown (W) prefix marking 

2=red 

3=orange 0.25 58.5 2322 575 VAP3 a 
4=yellow 0.40 62 2322 576 VAP2 

5 =green 1.0 65 2322/5171 VAPI1 

6=blue 


7261976 


These VDR’s are developed for contact protection of relays in telephone exchanges. 


Vac. I : | fans I Wax. Divs catalog number suffix 

(V) (mA) (V) (mA) (W) (mm) without leads with leads 
48 ZA%. 150 4521 1.0.25 9.5 30272 00272 
48 <aho 150 SH12 0.25 9.5 30372 00372 
48 <5 150 Sh 0.25 9.5 30472 00472 
48 < 0.5 150 > 27 0.4 12.5 30072 00072 
48 < 09 150 > 34 0.4 12.5 30172 00172 
48 =<, a7 150 > 65 0.4 125 30272 00272 
48 <3 150 > 91 0.4 12.5 30372 00372 
48 <5 150 >152 0.4 12.5 30472 00472 
48 < 0.5 150 > 42 1 17 30072 00072 
48 < 09 150 > 76 i| 17 30172 00172 
48 eh, 150 >115 1 ley 30272 00272 
48 <3 150 >180 1 17 30372 00372 
48 em 150 > 268 1 17 30472 00472 
48 <9 150 > 430 1 17 30572 00572 
48 <15 150 > 455 1 17 30672 00672 
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LIGHT DEPENDENT RESISTORS 


The light dependent resistors are virtually small 
photoconductive cells, provided with two tinned 
copper connecting leads. 
The relationship between resistance value and 
illumination can be expressed with good approxi- 
mation by the formula: 


R=AL% 


where R=resistance value in Q 
L=illumination in lux 
A and a are constants 


C236 


Spectral response characteristic of an LDR 


lectrical performance 


ark value 
ight value 


ecovery rate 
ermissible voltage 
apacitance 


02 7245461 
Ww 


75-300 Q A 

(measured at 1000 lux) 

> 200 kQ/s 

150 Vicax 

sscvilee *o 40 60 


20 80°C 


Permissible dissipation 


hree versions are available differing mainly in shape and coating. 


ersion 2322 600 95001 91.5 
ncapsulated in plastic case and synthetic resin 
mbient temperature range —20 to +60°C Lh 
21 8 
7244107 
15 
ersion 2322 600 93001 i ee 
his cell is sealed by means of a plastic coating 10 Ai 
mbient temperature range —30 to +60°C $ | 3 
& i ra 
Ss ~ 
2 7245164.) 7s L.t3.60 +0.10 
ersion 2322 600 94001 


is cell is covered with lacquer. 
bient temperature range —30 to +60°C 
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F.M. TUNERS 


F.M. tuners AP2151/. . 


type catalog number 


AP2151/00, F.M. tuner for European band 3122 108 68870 
AP2151/01, F.M. tuner for American band 3122 107 13430 


Supply voltage suORV ac. 
Frequency range 
AP2151/00 : 87-104 MHz 
AP2i51/01 : 87-108 MHz 


Total gain AP2151/00 : 4.5 x 
AP2151/01 : 4x 
Intermediate frequency : 10.7 MHz 


F.M. tuners AP 2152/.. 


type 


AP2152/00, F.M. tuner for European band ; with soldering lugs 

AP2152/01, as AP2152/00, but with pins for printed-wiring 
connection 

AP2152/02, F.M. tuner for American band; with soldering lugs 


Supply voltage ord “Viave. 
Frequency range 
AP2152/00 and AP2152/01: 87-104 MHz 


AP2152/02 : 87-108.9 MHz 
Total gain : 4x 
Intermediate frequency : 10.7 MHz 


636% 


46 :70ES 


58.2™x 10 256186 
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catalog number 


3122 108 69400 


3122 108 81760 
3122 108 68730 


F.M. tuners with diode tuning AP 2153/... 
SS eee a. oe eee 


type catalog number 


AP2153/01, F.M. tuner for European band 3122 108 86460 
AP2153/02, F.M. tuner for American band 3122 108 89640 


Supply voltage 7 15 Vi,™ 
Frequency range 
AP2153/01 : 87-105 MHz 
AP2153/02 : 87-108 MHz 
Total gain > 4x 


Intermediate frequency : 10.7 MHz 


PP ae 66.2 


i 12.8 ia 


afc. \ : 

aw + te ee i 

7257748 if. contro! gerial Wl 
voltage elt 
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COILS FOR TRANSISTORISED RADIO RECEIVERS 


7x7 Filter coils 


7x7mm filter coils find application as if. single circuits and band-pass filters and as preselector 
and oscillator circuits in radio and television receivers, and also as input and output coils in hybrid 
filters. 

A great number of standard coils are available, all colour coded. 


Dimensions in mm Standard circuits 


©) indicates start of winding 


Some examples of the standard types 


Primary LF. coil, circuit 32, f=0.46 MHz, L= 1150 wH, Q = 125; 185/95/3 turns, capacitor = 100 oF, 
colour code black/violet, catalog number 3112 348 20070. 


LF. coil, circuit 10, f=10.7 MHz, L=2.03 »H, @=104; 14/1 turns, external capacitor 110 pF, 
colour code red/yellow, catalog number 3112 348 20240. 


R-F. coil, circuit 2, f=27.12 MHz, L=1.63 wH; 17/7 turns, external capacitor 17 pF, colour code 
yellow/red, catalog number 3112 348 20420. 
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TELEVISION TUNERS 


V.H.F./U.H.F. tuner with diode tuning ELC 1024 


Dimensions 

Catalog number 

System 

Semiconductors band I 
band III 


bands IV and V 


Supply voltage 
A.G.C. voltage 
Tuning voltages 


Supply current band I 
band III 


bands IV and V 


Frequency ranges 


Intermediate frequencies picture 
sound 

Aerial impedance asymmetrical 
symmetrical 


: see ELC1004 

: 2422 542 10241 

TCCLER: 

: 2x BF196, BF194, 3 x BB105 (triplet) 

: BF200, BF195, 3 x BB105 (triplet) 

: BF180, BF181, 3 x BB105B (triplet), BAX13 

IV s10%4 

: from —8.8 V (bands I, HI, IV and V) for nominal! gain to 


—1.5 V (band I), —4 V (band II) and —5 V (bands IV and V) 
for minimum gain 


: variable between +1.5 and + 28 V 
without a.g.c. 


with max. a.g.c. 


: 10 mA 20 mA 
2410 -mA 16 mA 
> 12.5 mA 17 mA 


47— 88 MHz (band 1) 
174-230 MHz (band III) 
470-854 MHz (bands IV and V) 


: 38.9 MHz 

: 33.4 MHz 

B= ibyhO} 

: 300 Q; with input transformer 


Gain with double tuned if. circuit, having a 3: dB bandwidth of 7 MHz and a dip of 0.5 dB 


band I channel B 
band III channel D 
band III channel H 
bands IV and V channel 21 

channel 50 


average minimum 


: 30 dB 27 dB 
: 32 dB 29 dB 
: 33 dB 30 dB 
2! OB 24 dB 
: 32 dB 29 dB 


Gain with single tuned if. circuit, having a 3 dB bandwidth of 3 MHz (v.h.f.) or about 4 MHz (u.h.f); 


band I channel B 

band III channel D 

band III channel H 

bands IV and V channel 21 
channel 50 

Noise 

band I 

band III channels D-H1 


bands IV and V channels 21-61 
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average minimum 


: 35 dB 32 dB 
: 36 dB 33 dB 
: 37 dB 34 dB 
: 31. dB 28 dB 
: 36 dB 33 dB 


average maximum 


: 7.0 dB 8.5 dB 
: 7.5 dB 9.5 dB 
: 9.0 dB 12.0 dB 


emiconductors band I 
band III 


upply voltage 
.G.C. voltage 


uning voltages 


pply current band I 
band III 


requency ranges 


symmetrical 


nd I channel B 
nd III channel D 
nd III channel H 
nds IV and V channel 21 

channel 50 


nd I channel B 
nd III channel D 
nd III channel H 
nds IV and V channel 21 


bands IV and V 


bands IV and V 


ntermediate frequencies picture 
sound 
erial impedance asymmetrical 


channel 50 
Oise 
nd I 
nd III channels D-H1 


nds IV and V channels 21-61 


/.H.F./U.H.F. tuner with diode tuning ELC 1034 


: see ELC1004 

: 2422 542 10341 

: Italian with italian if. 

: 2x BF196, BF194, 3 x BB105 (triplet) 

: BF200, BF195, 3 x BB105 (triplet) 

: BF180, BF181, 3 x BB105B (triplet), BAX13 

: —12V+10% 

: from —8.8 V (bands I, III, IV and V) for nominal gain to 


1.5 V (band I), — 4 V (band III) and —5 V (bands IV and V) for 
minimum gain 


: variable between +3 and +28 V 


without a.g.c. with max. a.g.c. 


: 10 mA 20 mA 
: 10 mA 16mA 
: 12.5 mA 17 mA 


: 52.5-88 MHz (band I) 


174-230 MHz (band III) 
470-854 MHz (bands IV and V) 


: 45.9 MHz 

: 40.4 MHz 

2 7SI1Q 

: 300 Q, with input transformer 


‘ain with double tuned if. circuit, having a 3 dB bandwidth of 7 MHz.and a dip of 0.5 dB 


average minimum 

: 29 dB 26 dB 

7 3i°dB 28 dB 

: 32 dB 29 dB 

: 26 dB 23 dB 

31 dB 28 dB 

ain with single tuned i.f. circuit, having a 3 dB bandwidth of 3 MHz (v.h.f.) or about 4 MHz (u.h.f,) 

average minimum 

: 31 dB 28 dB 

: 33 dB 30 dB 

: 34dB 31 dB 

: 28 dB 25 dB 

: 33 dB 30 dB 
average maximum 

: 7.0 dB 8.5 dB 

: 7.5 dB 9.5 dB 

: 9.0 dB 12.0 dB 
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TELEVISION TUNERS 


V.H.F./U.H.F. tuner with diode tuning ELC 1054 


Dimensions 
Catalog number 
System 
Semiconductors band I 
band If 
bands IV and V 
Supply voltage 
A.G.C. voltage 


Switching voltage, band III 
odd channels 
even channels 

Tuning voltages 


Supply current band I 
band III, odd channels 
even channels 
bands IV and V 
Frequency ranges 


Intermediate frequencies 
v.h.f. picture 

sound 
u.h.f. picture 

sound 


Aerial impedance asymmetrical 
symmetrical 


: see ELC1004 

: 2422 542 10541 

: French 

: BF196, BF194, BF197, 3 x BB105 (triplet) 

: BF200, BF195, 3 x BB105B (triplet), BA182, BAX13 

: BF180, BF181, 3 x BB105B (triplet), BA182 

> -12V+10% 

: from —8.8 V (bands I, Ti, IV and V) for nominal gain 1 


—1.5 V (band I), —4 V (band III) and —5 V (bands IV and 3 
for minimum gain 


: +28 V (no load) 
: -12V 
: variable between +3 and +28 V 


without a.g.c. with max. a.g.c. 


: 10.5 mA 20 mA 
: 10 mA 16 mA 
> 17 mA 23 mA 
: 13.5 mA 18 mA 


41- 68 MHz (band J) 
162-215 MHz (band IT) 
470-854 MHz (bands IV and V) 


: 28.05 MHz 
: 39.2 MHz 
: 32.7 MHz 
: 39.2 MHz 


75, QO 
: 300 Q, with input transformer 


Gain with double tuned if. circuit, having a 3 dB bandwidth of 12 MHz and a dip of 1 dB 


band I 
channel F2 
channel F4 
band III, odd channels 
channel F5 
channel F9 


Noise 


band I 
band III 
bands IV and V channels 21-61 
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2d 
31 dB 
28 dB 
: 222 dB 
25 dB 
28 dB 


band III, even channels : >26dB 
average channel F6 29 dB ) averag. 
values channel F10 30 dB J values: 
bands IV and V : 224dB | 
average channel 21 27 dB -averag 
values channel 50 30 dB J values 
average maximum 
: 6.5 dB 8.5 dB 
: 8.5 dB 10.0 dB 
: 9.0 dB 12.0 dB 


-H.F./U.H.F. tuner with diode tuning ELC 2000S 


talogue number 
ystem 

miconductors 

bands I and III 

bands IV and V 

pply voltage 

G.C. voltage 

band I, at nominal gain 
at 40 dB gain reduction 
band III, at nominal gain 
at 40 dB gain reduction 


bands IV and V, at nominal gain: 
: 5.0 V, typical 


at 30 dB gain reduction 
itching voltage 
band I 

band III 

bands IV and V 
ning voltage range 
pply current 

band I 

band III 

bands IV and V 
equency ranges 
band I 


band III 


bands IV and V 


lermediate frequencies 
picture 
sound 
rial impedance, asymmetrical 
7 symmetrical 
in 
nd I 

channel 2 

channel C 
nd Til 

channel 5 

channel 11 
nds IV and V 

channel 21 

channel 51 

channel 68 


:34 to 41 mA 
231.5 to 38.5 mA 


WV 


WV 


: 2422 542 12001 
CCR: 


: BF200, BF 182, BF194, 4 x BB106, 5 x BA182 
: BF180, BF181, 4 x BB105B 
petal av est On/A 


:2.4V 
:5.5 V, typical 
:2.4V 
> 4.5 V, typical 


2.4V 


: open circuit 

3 12V 

y- 12) Vi 

: +0.3 to +28 V 


:14 to 21 mA depending 


voltage 


carrier 82.25 MHz). 
carrier 224.25 MHz). 


carrier 855.25 MHz). 


: 38.9 MHz 
: 33.4 MHz 
1S O 
7300 Q 


>= 26d0B 


29 dB 
32 dB 
27 dB 
31 dB 
31 dB 
25 dB 
28 dB 

, 32:dB typical values 


typical values 


typical values 


31 dB 


on a.g.c. 


: channel 2 (picture carrier 48.25 MHz) to channel C (picture 
: channel 5 (picture carrier 175.25 MHz) to channel 12 (picture 


: channel 21 (picture carrier 471.25 MHz) to channel 69 (picture 
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TELEVISION TUNERS 


V.H.F./U.H.F. tuner with diode tuning ELC2000S (continued) 


Noise figure bands IV channels 21 to60 : < 12dB 

band I :< 9dB and V, channels 61 to 68 : < 13dB 
channel 4 : 6 dB typical value channel 21 7 95 dBy 

band III >= 9 dB channel 51 : 10 oe value 
channel9 : 6 dB, typical value channel 68 ; 11 dB 


aerial 
uhf. 


6th 
Terminal 
1=a.g.c. voltage, v.h.f, +2.4 to +7.5 V 8=if. output 
2=tuning voltage, +0.3 to +28 V 9=test point 2 (alignment short) 
3 =switching voltage, +12 V 10=oscillator supply voltage, u.h.f., +12 V 
4=rf. supply voltage, v.hf., +12 V 11=test point 3, u.hf. 
5=oscillator supply voltage, v.h.f., +12 V 12=r.f. supply voltage, u.hf., +12 V 
6= mixer supply voltage, v.h.f., +12 V 13 =a.g.c. voltage, u.hf., +2.4 to +7.5 V 
7=test point 1, v.h.f. E =earth 
Hole pattern for 
104.14 (41e) ———_____——_»), Mountingona = 
printed-wiring boar 
> | 1379! (5x) ee altel al (viewed on print sid 
| e=2.54mm 
E ore bee Fb a. Vib Cichsened oO E : 
no connection st, (13x) 


| to point: 


ytop tt biteeda aun 


r 


FES alee i a Go | ewhar tained fab ce | Mei 62 (3e) 


(13x) 7260745 
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MANGANESE ZINC AND NICKEL ZINC FERRITES 


Introduction 

The predominant feature of ferroxcube lies in its high resistivity that allows cores to be made of 
solid material without the eddy current losses becoming prohibitively high, even if the cores are 
used in the megacycle range. Compared with the powdér-iron, the permeability of ferroxcube is 
high, whereas the losses remain comparatively low. 

Ferroxcube cores are available in convenient shapes such as potcores, square cores*, E- and I-corés, 
X-cores, toroids, U-cores, aerial rods, yoke rings, screw cores, rods and tubes. 

Potcores, E-I cores and X cores enable well-defined air gaps to be used without introducing ap- 
preciable stray fields. In this way the permeability of the material may be reduced to an effective 
value at which core and copper losses are matched. The dependence of the permeability on temper- 
ature and time is furthermore reduced to values that guarantee correct operation of the equipment. 
This section contains comprehensive data on manganese zinc ferrites (ferroxcube 3) and nickel zinc 
errites (ferroxcube 4) and their various grades. The latter material in general shows higher specific 
resistance values, lower values of permeability and saturation flux density, higher coercivities and 
nigher Curie points. 


Application 

grade application 

3B potcores, cores for small coils 

3B3. frames for if. transformers, potcores, rods, screw cores 
3BS potcores 

3B7 potcores and square cores 

GH erasing heads 

3C2 yoke rings, L-cores, erasing heads 

3C6 E- and U-cores 

3C8 U-and I-cores, E-cores 

3D3 potcores, square cores, screw cores 

3E1 E- and I-cores, toroids, potcores 

3E2 H-cores and toroids 

3E3 toroids 

3H1 potcores, square cores, small toroids, cross cores, erasing heads 
AA 3 aerial rods 

4A4 frames for i.f. transformers 

4B1 aerial rods, frames for if. transformers 

AC1 rods and tubes 

AC6 potcores, square cores, toroids, frames for i.f. transformers 


1D1,4D2,4E1- frames for if. transformers, screw cores, tubes and rods 


4H1 These are special-purpose NiZn ferrites developed for one type of application, 
1L, namely resonant cavities for particle accelerators. In this field, usually a technical 
iL, discussion is necessary before the correct material can be determined. 

AMEX 


*) Square cores actually are square potcores. 
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Eddy current losses and residual losses as a function of the frequency at low induction level 
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7Z51036.2 
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4B1 = 4D1 DIESEH 
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RRITES FOR RADIO, AUDIO AND TELEVISION 


ntenna rods and plates 


tandard types 


ods 
rade 4A3 dimensions (mm) catalog number 
@10 x240 3122 104 93440 
x 230 4311 020 53120 
x 220 4311 020 52740 
x 210 3122 104 93700 
x 200 3122 104 93420 
x 190 4311 020 53230 
x 180 3122 104 93450 
x 170 4311 020 52760 
x 160 4311 020 52610 
x 150 4311 020 52770 
x 140 3122 104 93460 
x 130 4311 020 52780 
x 120 4311 020 53300 
x 100 4311 020 52590 
@78 x190 4311 020 52700 
| x 140 4311 020 52690 
: x 130 4311 020 52680 
| x Too 4311 020 52790 
@ 6.35 x 130 4311 020 52800 
x 100 4311 020 52810 
rrade 4B1 dimensions (mm) catalog number 
@10 x 204 3122 104 91250 
aha 4311 020 52240 
x 140 3122 104 91240 
x 130 4311 020 52230 
O98 x 200 4311 020 50040 
x 160 4311 020 50250 
x 100 4311 020 52170 
@6.5 x 165 4311 020 52160 
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FERRITES FOR RADIO, AUDIO AND TELEVISION 


Plates 


Grade 4B1 


Cores for small coils, e.g. i.f. transformers 


Preferred types 


dimensions (mm) 


19 x3.8 x 150 
x 125 
x 100 
ae as) 
13.4 x 4.15 x 120 
x 94 
x 162 


catalog number 


4311 020 52410 
4311 020 52400 
4311 020 52390 
4311 020 52380 
3122 104 92140 
3122 10492120 
3122 104 92150 


To be used as cores in r.f. and h-f. coils with an open magnetic circuit such as in if. transformers 


Rods 
dia. (mm) length (mm) grade catalogue number 
1.4 6.75 3D3 3122 104 91920 
4C5 3122 104 92040 
4D1 3122 104 91910 
15 6.75 3D3 4322 020 39390 
1.5 18.2 3B 3122 104 93320 
1.65 9:2 3D3 4312 020 30160 
4B1 3122 104 91060 
3B1 3122 104 91070 
11.5 3B1 4322 020 32100 
22 3B1 3122 104 91100 
4B1 3122 104 91110 
3D3 4312 020 30170 
19:2 3B 3122 104 91230 
2352 3B 3122 104 91170 
4B1 3122 104 91180 
4Cl 3122 104 91160 
28.2 4B1 4322 020 32090 
3B 3122 104 91090 


C322 


ia. (mm) length (mm) grade catalog number 


Al 7.5 4E1 4322 020 39300 
8.4 4D1 3122 104 93160 

3B 3122 104 90300 

10.2 4D1 4322 020 32040 

14.2 4E1 4322 020 32060 

15.2 4D1 4322 020 32170 

17.8 3B 3122 104 92020 

18.7 3B 3122 104 91900 

28.2 4Cl 4322 020 32120 

4D1 4322 020 32130 

4E1 4322 020 32140 

Te) 10.2 3B 3122 104 91130 
12.2 4B1 3122 104 92070 

12.7 3B 3122 104 91970 

47.5 3B 3122 104 91210 

4B1 4322 020 32050 

18.5 3B 3122 104 91140 

4Bl 3122 104 91150 

18.7 3B 3122 104 91260 

25 3B 3122 104 91950 
Ee] 10.5 3D3 4312 020 30030 
12.5 3D3 4312 020 30180 

18.5 3D3 4312 020 30200 

45 17.3 3C6 4312 020 30420 
3.5, 23.2 3C3 3122 104 92080 
3 P| Oz 3C1 3122 104 91330 
a) Wes 3D3 4322 020 39350 
95 36 3C6 3122 104 90490 
16 3C6 4322 020 39340 

45 3C6 3122 134 90190 

50 3C6 3122 134 90110 

“35) 40.1 3V6 4322 020 32240 
46.2 aC] 3122 104 91310 
6 35.15 3C6 4322 020 39330 
65 40.4 3B 4322 020 32160 
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Tubes 

outer dia.(mm) inner dia.(mm) —_ length(mm) grade catalogue number 

2.8 1.24+0.2 8.2 3B 4322 020 34340 

3.6 1.3+0.2 4.2 3D3 4322 020 38340 

4C6 4322 020 38350 

307 1.24+0.2 3.5 3B 4322 020 34400 

4A1 4322 020 34410 

4B1 4322 020 34420 

6.5 3B 4022 101i 80010 

a7) 1.7+0.2 13.7 4E1 4322 020 34330 

4 1.840.4 23.2 3B 3122 104 90880 
4.1 24+0.2 4.7 4C6 4322 020 38310 
7 3H1 4322 020 38330 j 
4.15 2+0.2 7.2 4A1 4322 020 34440 4 
12.2 4A1 3122 104 90820 | 

4B1 4322 020 34450 

4Cl 4322 020 34460 

4D1 4322 020 34470 

4E1 4322 020 36990 

15.2 4B1 4322 020 34380 

4Ci 4322 020 34370 

4D1 4322 020 34360 

43 2+0.2 G2 3B 3122 104 92900 

11.5 3B 3122 104 94880 

15.4 3B 4322 020 36750 

16.5 3B 3122 104 94920 

18.5 > 3B 4322 020 36770 

21.2 4B1 3122 134 90160 

25.5 3B 4322 020 36780 

4B1 3122 104 90810 

4Cl 3522 200 10950 

4D1 3522 200 10960 

4E1 3522 200 10970 

36.2 3B 3522 100 65950 

40.5 3B 3122 104 90800 

55.5 3B 4322 020 36800 

ed 4D1 3122 104 93890 

4.95 1.340.2 15.2 3C3 3122 104 90370 

DB. 203 3122 104 90380 

2.9+0.2 36 3C6 3122 104 93760 

1.340.2 36.2 33 3122 104 94030 

40.5 3C3 3122 104 93110 

oy! 1.840.2 4.8 4D2 3122 104 94990 

5.4 3.3+0.3 23:3 4Al 3122 104 93720 

6.7 2.85+0.3 33.5 3B 4322 020 34300 
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screw cores 


*XC grade 3D3 
1;=750+20% 


d} [se 
LL 


7247567 


crew thread l/ d catalog number 
(mm) (mm) 

4 x 0.50 12 3.65+0.05 4312020 32040 

M5. x 0.75 12 4.55 +0.05 4312 020 32050 

M6 x 0.75 25 5.55 +0.05 4312 020 32070 

16 x 0.75 13 5.55 +0.05 4312020 32060 

A8 x 1.25 25 7.35 +0.05 4312 020 32120 

A8 x 1.25 16 7.35 +0.05 4312020 32110 « 

) Grade 3B 
a) ae daa cee 
+005" nena ADA 

1 ork earth te eee 
> eae : 
gee | 7652 
pecial cores for I.F. coils 
grade 1 (mm) pitch catalogue number 
5x 0.7 3B 10+0.2 0.7 3122 104 90550 
4D1 10+0.2 0.7 90590 
4B1 10+0.2 0.7 93020 
4D1 7+0.2 0.7 90740 
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Beads for screening and damping, and wide-band h.f. chokes " 
APPLICATION i 
They are used in v.h.f. radio and TV receivers and in electric motors, ignition systems etc. to reduce 
in- or outgoing interference, and also in v.h/f. circuits to avoid troublesome coupling. 

Beads (without wire) 


‘ . 7Z47516 


KLLLLLL Ld 


LLLLLLLL) 


D (e LLLLL LLL Sf 
Fig. 1 —— 
Fig, 2 . 
d = VZLLLLALL LL Laide 
LLLLLILLLLL 
ft 
LZZZZZL LL LLL 
L | O->' 72475141 
Fig. 3 
Fig. grade L D H d catalog number | 
(mm) (mm) (mm) (mm) | 
1 3B 3 3 — 135-02 4322 020 34400. 
1 4B1 3 By) 1.3+0.2 4322 020 34420 
1 3B 5 3.5 — 1.3+0.2 4312 020 31060 
2 4B1 8 8.5 14 3.5+0.5 4312 020 31570) 
2 4B1 14 8.5 14 3.5+0.5 4312 020 31520) 
3 3B 10 6 — 0.7 +0.2 4312 020 31500, 
3 4B1 10 6 — 0.7+0.2 4312 020 31550: 
H.F. chokes 


Dimensions in mm 


7244053 


number Licot fat decrease of impedance FXC catalog number 
of turns (kQ) Pos in the freq. range dB grade 
(MHz) (MHz) 

£5 0.25 120 10-300 <7 3B 4312 020 36630 

BLS 0.35 250 80-300 — <3 4B1 4312 020 36690 

2.5: 0.60 50 10-220, 30-100 <7, <3 3B 4312 020 36640 

2.5 0.65 180 50-300, 80-220: <6, <3 4B1 4312 020 36700 
2x 1.5 0.70 50 10-220, 30-100 <7, <3 3B 4312 020 36650 
Bx 1.5 0.80 110 50-300, 80-220 <7, <3 4B1 4312 020 36710 
Yoke-rings for use in deflection coils for picture tubes 
For 110 black and white picture tubes 1 +05 561. 2 ve 
Dimensions in mm o 

1+1 +H 
a's) 


— 


6.5-2.3 


YIK UG 


4.6nom | /R31 


max 788 D 
72449414 Material : Ferroxcube 3C2 
Material : Ferroxcube 3C2 Catalog number: 3122 104 93840 
Catalog number: 3122 104 92180 
(standard type) +? 


7299559 


7467508.2 


aterial : Ferroxcube 3C2 Material 


atalog number : 4322 020 35070 


: Ferroxcube 3C2 
Catalog number: 3122 104 94790 
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For tinyvision picture tubes (90°, 11 inch) 


5240.2 


—pi+<— 
285204 
39.3 +08 


Material : Ferroxcube 3C2 
Catalog number: 3122 104 90519 


15.35+0.25 


Material : Ferroxcube 3C2 
Catalog number: 3122 104 99170 
The inner surface has been lacquered. 
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5020.2 


Seg ees 


Ei coe 


= 


7Z50542.2 


For 90° colour picture tubes 


Material : Ferroxcube 3C2 
Catalog number: 3122 108 12160 
The inner surface has been lacquer 


v 


O121.342.4 


For 110° colour picture tubes. 
Material : Ferroxcube 3C2 
Catalog number: 3122 107 52200. 
The inner surfase has been lacquered 
of 


A I) 


um 


‘ores for line-output transformers 


jurvey of U and I cores 


ype designation’) legs catalogue number 

cross-section 

grade 3C6 grade 3C8 

J59/72/17 round 4312 020 33400 
J57/57/16 round 4312 020 33300 4312 020 33190 
164/59/14 round 4312 020 33320 
[70/62/17 round 3122 104 93570 
[70/64/16 round 4312 020 33330 
(70/67/17 round 4312 020 33040 3122 104 93950 
1146/43/11 round 3122 104 90480 

round 3122 104 90470 
157/57/16 round 4312 020 33380 4312 020 33260 

round 4312 020 33390 4312 020 33270 
158/58/16 octagonal 4312 020 33340 3122 104 94760 
| octagonal 4312 020 33360 3122 104 94770 
182/80/18 round 3122 104 93120 3122 104 93920 

round 3122 104 93130 3122 104 93910 
60/54/11 round 4312 020 10210 
80/89/16 7) round 4312 020 10230 
83/86/14 octagonal 4312 020 10250 
21/32/7 square 3122 134 90200 
100/114/25 square 4312 020 33120 
The type designation gives the approximate overall dimensions and thickn 
circuit formed by 2 U’s or one U and one I 
U.S.A. types 


ess of a magnetic 
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FERRITES FOR RADIO, AUDIO AND TELEVISION 
Ferrites for colour tv components 
For yoke rings and U-cores see previous pages 


Special ferrite parts are: 
Ferroxcube cores and ferroxdure magnets for convergence units 


g12max 


520.3 


5. 8520.25 


7250548 7250553 


L-core Disc magnet, diametrically magnetized 
Ferroxcube 3C6 ees Ferroxdure 100 
Catalog number: 3122 104 90680 Catalog number: 3122 104 90620 
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Ferroxdure magnet for lateral convergency 


5.85+0.25 


pce spy 


100°+10° 


tosxe { 1240.2 


4 5.85+015 


0's! f a 6_ ee i 


7299555 
7Z99554 \ 


Ferroxdure 100 Magnet 
Catalog number: 3122 104 94330 


atalog number : 3122 104 94090 
3122 104 94601 


+ 
= 


\ 


: \ M / 
\ | / 
26°30' +2°(2x) a 
= 


5940.3 
53.4+0.3 


U4 5.85015 UA 9354015 


alla erat 


5.85+0.25 
7299556 t— 5.85 +0.15 (2x) 


112+0.2\<— —>111.220.2'<— 
5.85+0.25 


5.85+0.15 (2x) 
7293558 
U-core 
Ferroxcube 3C2 
Catalog number: 3122 104 93780 


Ferroxcube 3C2 
Catalog number: 3122 104 94490 
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Ferroxcube rod and ferrite magnets for linearity-control units 


4,9+005 


' 7250550 77982408” 

Rod core Ring magnet, diametrically magnetized 
Ferroxcube 3C6 Ferroxdure 100. Catalog number 3122 104 92690) 
Catalog number: 3122 104 90490 , 

$i 

S 

© N 

+1 

wo 

wt 

4 

Cop) 

mom 


Ring magnet, radially magnetized Magnet segment, radially magnetized 


Plastic bonded ferroxdure P40 Plastic bonded ferroxdure P40 
Catalog number: 3122 104 93530 Catalog number: 3122 104 93770 
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‘erroxcube E+I core for a raster correction transductor RQ 205 (ex) 


72505439.) 


++I core 

“erroxcube 3C6 sabe 

#—5.75 cm 2| 3 

=0:55 cm” Pi 
Sys 


Satalog number: 3122 104 93210 


25.4206 


division line 
owder iron cores for small i.f. coils 


Material properties 


iain properties of the various grades of powder iron: 1P1, 1P2, 1P3. 


freq. range grade Q-factor : f Hi; particle size 
measured on a small ring 


ip to 10 MHz 1P1 300 at 10 MHz 10 appr. 6-8 ym 
ip to 40-80 MHz uP? 350 at 30 MHz 8.5 appr. 4-6 um 
1p to 40-80 MHz 1P3*) 350 at 30 MHz 8.5 appr. 4-6 um 


) Only for cast parts 


Pr 
ube | eae 
jrade 1P1 ee 
vatalog number: a = S 7 


322 020 69520 
31.7 
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FERRITES FOR RADIO, AUDIO AND TELEVISION 


Screw cores D 
3+0.5 7 
eat F 
1} Fe ; 
4 
s 
i 
ys 
7242605 Fig.4 
‘ 
iL D o & tol.*) grade Fig. catalog number 
(mm) (mm) (mm) (mm) n 
S 4.95-0.1 <85° 15 0.1 LP Pr 1 3122 104 01580 
6 6.07-0.23 60° 0.5 1P1 2 4322 020 69500 
8 4.95-0.1 <85° ibs, 0.2 4. TPZ 1 3122 104 91610 
10 7 -0.1 60° + 10° 1 0.1 i Pome, Vb 2492 5 3122 104 91590 
12.25 4.95-0.1 <85° NES) 0.2 Sa PZ 1 3122 104 91600 
12.25 4.95-0.1 j Bes) 0.05, 1 BaP 4 3122 104 93140 
12.25 4.95-0.1 <85, 1.5 0.2 > Pe i! 3122 104 90970 
13 6.07-0.23 60° 0.5 — — I1Pl 2 3122 104 90990 
15 4.95-0.1 70° + 15° 1.5 _ — I1Pl 1 3122 104 92970 
16.5 7 -0.1 60° 1.5 O05 et 1P2 5) 3122 104 91 
16.5 7 ‘0.1 60° + 10° 1 0.1 i ee? 3 3122 104 91660 
20.25 4.95-0.1 <85° 15 0.2 Sonia! Ue | 1 3122 104 90980 


’) Tolerance on S in mm over n grooves 
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Cores for erasing heads 


Material: ferroxcube 3H1 


catalogue number Fig. L B p b H D d 
number no. (mm) (mm) (mm) _—s (mm)_—s (mm) —s (mm) —s (mm) 
3104 101 80400 1 11 3h) 15 — 19 22 4.7 
3103 209 12030 2 10.9 3.25 — Pad | ei — - 
3103 209 12040 5) 10.9 4.4 Phe, “— se 17 — 
3103 224 90090 4 9 2.6 — 1.8 2.4 — —_ 
3103 224 90100 3 9 3:5 1.8 2.6 2.4 1.7 — 
B H B 


Fig. 4 Fig. 5 
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MICROCHOKES 


Dimensions (in mm) 


Pile 20 iOS 27420 _ 


als =n 


_ 7298271,2 
=) 
e 


oon 
| 


inductance D 


0.1-1000 pH 4 mm 
1.5— 100 mH 6.5 mm 


Colour code according to I.E.C. publ. 63, but expressed in nH. 
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nominal quality factor max. d.c. max. Co catalogue 
inductance resistance (pF) number 
(uH) Q at freq. (Q) 
(MHz) 
0.10 45 25 0.10 1 2422 535 00107 
0.15 45 25 0.12 1 2422 535 00157 
0.22 45 25 0.14 1 2422 535 00227 
0.33 45 25 0.17 1 2422 535 00337 
0.47 45 25 0.21 1 2422 535 00477 
0.68 45 25 0.25 1 2422 535 00687 
1.0 45 25 0.31 1 2422 535 00108 
1-5 40 8 0.38 1 2422 535 00158 
2 40 8 0.45 1 2422 535 00228 
aS 40 8 0.53 1 2422 535 00338 
4.7 40 8 0.63 1 2422 535 00478 
6.8 40 8 1.00 i 2422 535 00688 
10 40 8 1.70 1 2422 535 00109 
15 40 2 0.55 1 2422 535 00159 
22 40 2 0.70 1 2422 535 00229 
33 40 2 0.90 I 2422 535 00339 
47 40 2 L335} 1 2422 535 00479 
68 40 2 1.6 1 2422 535 00689 
100 40 2 1.9 i 2422 535 00101 
150 45 0.8 35 l 2422 535 00151 
220 45 0.8 6.5 1 2422 535 00221 
330 45 0.8 11 I 2422 535 00331 
470 50 0.8 20 1 2422 535 00471 
680 50 0.8 41 i 2422 535 00681 
1000 50 0.8 48 1 2422 535 00102 
1500 50 0.25 25 4 2422 535 01152 
2200 50 0.25 30 4 2422 535 01222 
3300 45 0.25 50 4.5 2422 535 01332 
4700 45 0.25 60 5 2422 535 01472 
~ 6800 40 0.25 75 4.5 2422 535 01682 
10000 40 0.1 90 4 2422 535 01103 
15000 40 0.1 110 355) 2422 535 01153 
22000 40 0.1 130 3 2422 535 01223 
33000 35 0.1 275 3 2422 535 01333 
47000 35 0.1 400 35 2422 535 01473 
68000 30 0.1 470 365 2422 535 01683 
25 0.1 720 3.5 2422 535 01104 
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PRE-ADJUSTED FERROXCUBE POTCORES, 
P-SERIES 


Introduction 


Ferroxcube potcores have been developed for stable low loss filters, coils and transformers. 
Due to their closed shape they combine a low weight with a small volume. 
The principal properties of a potcore with a given inductance value are the quality factor Q, the 
temperature coefficient T.F., the disaccommodation factor D.F. and, if the potcore is used on higher 


induction values, the generation of third harmonics. 


Potcore dimensions 


application 


approximate 
frequency range 


filter coils 


from 0.1 to 200 kHz 
200 kHz to 2 MHz 
2 MHz to 20 MHz 


loading coils, 
transformers 
chokes 


up to 60 kHz 
200 Hz to 10 MHz 


ferroxcube 
grade 


3B7, 3H1 
3D3 
4C6 


3H1 
3H1 


The main dimensions of the potcores are in conformity with the following standardisation speci- 


DIN 41 293 (Germany) and B.S. 4061 (Gr. Britain) 


dq, hy hy 


ZOOS ESS 3.45 
2:05 6.50 455 
3.10 840 5.80 
3.10 10.6 7.40 
450 13.4 9.40 
5:50) 16:0" “LBZ 
5:50: 18.9 132 
S50t 219-1438 


fications : 

IEC publication 133 

CCTU 06-04 and 06-08 (France) 
available nominal dimensions (mm) 
types 

d, d, d 

P9/5 98 7.6 3:8 
P1i/7 11.1 9.20 4.60 
P14/8 140 118 5.90 
Pi8/11 BRO 15:1 7.45 
P22/13 2PS 18.2 9.25 
P26/16 ae 21.6 1453 
P30/19 300 254 138 
P36/22 BAS manual WSL 
P42/29 424 363 174 


- C338 


52508 -29.4 720:5 


a 


V_ 
ON 


ZED ‘ 
Y 
‘ hla 
N | 
N 


7261303 


Accessories 


Coil formers 
The dimensions of the coil formers are in conformity with the following standardisation specifi- 
cations: 

IEC publication 133 

CCTU 06-02 (France) 

DIN 41 294 (Germany) 


Inductance adjustors 

The inductance of a pre-adjusted potcore can be increased by inserting an adjustor. For each 
type of potcore the corresponding type of adjustor, which will increase the published y,-value by a 
minimum of 9% and a maximum of 14% approximately is given below. For potcores P26/16, 
P30/19, P36/22 and P42/29 a series of step-by-step adjustor is available. These adjustors are used 
when a continuous adjustment of the inductance is not necessary. For instance, they are applied 
in loading coils to bring the inductance within a certain tolerance. 

A range of 13 flexible conical step-by-step adjustors is available under the catalog numbers 
4322 021 32000 up to 4322 021 32120. The higher this number the greater the effect. An adhesive 
is used as sliding and fixing material. 


The values of y,, « or A, mentioned in the tables are to be used for the potcores without the ad- 
‘justing mechanism. 

The inductance will only be within the given tolerance if the winding space of the coil former is 
completely filled. 


Coil former i 


adjustor 


tis container fixing bush 
with nut 


spring 


Mounting parts 

Potcored coils can be mounted on conventional panels, as well as on printed-wiring boards, the 
location of the soldering tags being matched to the 0.1 in as well as to the 2.50 mm grid. The in- 
sulating material of the tag plate can fully withstand the temperatures occurring during dip- 
soldering. 

After placing the spring in the container, the core is brought under the correct pressure by pressing 
the tag plate down to the rim of the container. It will be held in place after the three ears have 
been folded over. For conventional panel mounting, a fixing bush and nut are separately available. 
Types P9/5 and P11/7 donot possess this mounting facility. 

Further information on the design of simple tools for potcore assembly will be gladly supplied on 
request. 

For several potcore types coil formers are available provided with p.w. pins, which make the use 
of mounting parts superfluously. 
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PRE-ADJUSTED POTCORES P9/5 


e 


1, 
S — = 124cm™ 
A 


V, = 0.126 cm3 


Potcores with standard A, factors 


Ay, corresponding tolerance with nut catalog number 4322 0226.... 
(nH) p-value on inductance without nut catalog number 4322 0224.... 
(4) 3B7 3H1 4C6 
16 16 +1 -— — 1800 
25 25 if -— — 1810 
40 = +1 — -— 1820 
63 63 +1 1030 1230 — 
100 100 +1.5 1040 1240 — 
160 160 +2 1050 1250 — 


Inductance L= N? A, (in 10~° H) 


Coil former 


1 section 


Continuous inductance adjustors 


catalog number 4322 021 31700 


available types 


colour 


green 
yellow 


brown 


catalog number 


4322 021 31250 
4322 021 31270 
4322 021 31540 


recommended application 


A, 3B7/3H1/3D3 
63 4322 021 31250 
100 4322 021 31270 


4322 021 31540 
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PRE-ADJUSTED POTCORES P11/7 


I, 
Ez = 9.56 cm~* V,=0.251 m3 


Potcores with standard y,-values 


Le 0 tolerance catalog number 4322 022..... (with nut) 
on induc- 
tance (%) 3B7 3H1 3D3 4C6 

15 225 aol ae = _ 20810 

we 186 ab — — -— 20820 

35 152 2a! — — 20430 20830 

47 127 +1 , — —— 20440 — 

68 105.8 a! 20050 20250 20450 — 
100 87.2 +S 20060 20260 — —_ 
150 alan 2 20070 20270 — —_ 
220 58.8 55 20080 20280 = = 
660 33.9 eee == = 20400 ss 

1300 24.2 25 20000 20200 — = 
Number of turns N=a ,/L (L in 10°? H) 
Potcores with standard A,-factors 
A, corresponding tolerance catalog number 4322 022..... (with nut) 
(nH) p-value on induc- 
tance (%) 3B7 3H1 3D3 4C6 
16 122 +1 — — — 21800 
25 19.0 Se a a ara 21810 
40 30.5 +1 — _ 21420 21820 
63 48 Bayt = a 21430 — 
100 76 it 21040 21240 21440 _— 
160 122 +1.5 21050 21250 —_ — 
250 190 B28, 21060 21260 —— — 


Inductance L= N? A, (in 107° H) 
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Coil former 


1 section catalog number 4322 021 30240 


Continuous inductance adjustors 


available types recommended application 
catalog number colour Me Ay 3B7/3H1/3D3 
4322 021 31250 green 40 4322021 31250 
4322 021 31260 red 33 4322 021 31250 
4322 021 31270 yellow 63 4322021 31260 
4322 021 31280 grey 47 4322 021 31260 
4322 021 31540 brown 68 4322 021 31270 
sd 100 4322 021 31270 
100 4322 021 31540 


150 160 4322 021 31540 
250 4322 021 31280 
220 4322 021 31280 


Mounting parts 


7242682.) 


(1) tag plate 4322 021 30180 
(2) brass container 4322 021 30510 
(3) spring 4322 021 30620 
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PRE-ADJUSTED POTCORES P14/8 


l, 
b> re 7.89 cm~? V,=0.495 cm? 


e 


Potcores with standard j1,-values 


a 


Me o tolerance catalog number 4322 022..... 

on induc- 

tance (%) 3B7 3H1 3D3 4C6 
ee PP eee 

15 205 +1 — — _ 22810 

22 169 read _- - — 22820 

33 137.9 +1 22030 22230 22430 22830 

47 115.5 +1 22040 22240 22440 _ 

68 96.1 EC 22050 22250 22450 — 
100 79.2 zEU ES 22060 22260 - —- 
150 64.6 2 22070 22270 — — 
220 53.3 ro 22080 22280 — — 
680 30.3 +25 — — 02400 ') = 

1400 21.2 +25 02000 *) 02200 ') — a 
Number of turns N=a ,/L (L in 10-? H) 
1) Supplied without nut for adjustor 
Potcores with standard A,-factors 
A, corresponding tolerance catalog number 4322 022..... 
(nH) p-value on induc- 
tance (%) 3B7 3H1 3D3 4C6 
25 15.7 +1 — — -—— 23810 
40 25 +1 a — 23420 23820 
63 39.5 +1 _ — 23430 23830 
100 63 +1 23040 23240 23440 — 
160 100.5 71-5 23050 23250 — — 
250 157 2 23060 23260 — _— 
315 198 +2 23070 23270 — — 
400 252 +2 — 23280 — — 


Se ee ok Se ey eee) HATS Se: SN ee eee Sees See See ES a 


Inductance L = N? A, (in 10~° H) 


Coil formers 

Single section catalog number 4322 021 30250 
Two sections 4322 021 30260 
Single section with p.w. pins 4322 021 30070 
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Continuous inductance adjustors 


available types recommended application 


catalog number colour Me Ay cat. number 4322021.... 
4322 021 30740 red 3B7/3H1/3D3 4C6 
4322 021 30750 green 

4322 021 30940 yellow 15 aan 30740 
4322 021 30950 white D5, ee 30740 
4322 021 31070 brown 22 ca 30740 
4322 021 31130 grey 40 30750 30940 
Mounting on printed-wiring boards a3 63 i soa 


4322 021 30440 
9) brass container 4322 021 30520 
i 4322 021 30630 


(1) tag plate 
4322 021 30440 
. (2) aluminium container 
4322 021 30600 
(3) spring 
4322 021 30630 
(4) nut 
4322 021 30710 
: (5) fixing bush 
BA aes 4322 021 30720 
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PRE-ADJUSTED POTCORES P18/11 


| 
ZT = 5.97 cm7? V,=1.12 cm? 


e 


Potcores with standard 1,-values 


Tike a tolerance catalog number 4322 022..... 
on induc- 
tance (%) 3B7 3H1 3D3 4C6 
a eee 
15 178 tel — aa — 24810 
Me 147 =r al a — — 24820 
33 120 ae) 24030 24230 24430 24830 
47 100.5 stomal 24040 24240 24440 — 
68 83.6 state 24050 24250 24450 — 

100 68.9 sales 24060 24260 os os 

150 56.3 Ape Dd 24070 24270 — --- 

220 46.5 ap) 24080 24280 a= -- 

705 25.9 SOs _ —- 04400') a 
1750 16.5 +25 04000 *) 04200") -— os 
Number of turns N=a,/L (L in 10-3 H) 

1) Supplied without nut for adjustor 
Potcores with standard A,-factors 
A, corresponding tolerance catalog number 4322 022..... 
(nH) L-value on induc- 
tance (%) 3B7 3H1 3D3 4C6 

25 11.9 +1 a — = 25810 

40 19.0 aed! — ao 25420 25820 

63 30.0 +t 25030 25230 25430 25830 
100 47.5 are! 25040 25240 25440 —_ 
160 76 tel 25050 25250 25450 _ 
250 119 ag 3 25060 25260 — oo 
315 149 a2 25070 25270 _ — 
400 190 2 25080 25280 a — 
630 298 +3 25100 25300 == _ 


Inductance L= N? A, (in 10~° H) 


Coil formers 

single section catalog number 4322 021 30270 
two sections 4322 021 30280 
three sections 4322 021 30290 
single section, with p.w. pins 4322 021 30090 
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Continuous inductance adjustors 


available types recommended application 
catalog number colour Me A, cat. number 4322 021..... 
4322 021 30730 brown 3B7/3H1/3D3 4C6 
4322 021 30760 green 
4322 021 30770 red 15 a 30760 
4322 021 30960 yellow 25 — 30760 
4322 021 30970 white 40 — 30770 
4322 021 31080 grey 22 _ 30770 
—__ 63 30760 - 
33 30760 30970 
100 30770 
47 30770 
68 30960 
‘ 160 30960 
Mounting on P.W. board or on panel 750 30970 
(1) tag plate 4322 021 30450 100 30970 
(2) brass container 4322 021 30530 150 30730 
: (3) spring 4322 021 30640 400 31080 
(4) nut 4322 021 30710 220 31080 
(5) fixing bush 4322 021 30720 630 31080 


BCPane a 
mBcmB ld 


Va 4 
va 4 4 
+d max ot 
yy 7242407. 
4 
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PRE-ADJUSTED POTCORES P22/13 


l, 
= =e 4.97 cm™! V,=2.00 cm? 


e 


Potcores with standard p-values 


Me o tolerance catalog number 4322022..... 
on induc- 
tance (%) 3B7 3H1 3D3 4C6 
15 162 cr — — — 26810 
22 134 ae — — —_ 26820 
38 109.4 apelt — — 26430 26830 
47 91.7 +1 -—- _ 26440 — ; 
68 76,2 coal 26050 26250 26450 — 
100 62.8 42 4%) * 26060 26260 — oa 
150 51.3 se 26070 26270 _ os 
220 42.4 a2 8 26080 26280 — — 
330 34.6 aS 26090 26290 — — 
720 23.4 SBS — — 06400") — 
1840 14.6 as 06000 *) 06200 *) _— — 
Number of turns N=a,/L (L in 10-3 H) 
1) Supplied without nut for adjustor 
Potcores with standard A _-factors 
A, corresponding tolerance catalog number 4322 022..... 
(nH) He-value on induc- 
tance (%) 3B7 3H1 3D3 4C6 
25 9.9 +1 — — a 27810 — 
40 15.8 +1 = “— ae 27820 
63 25 +1 —_ — 27430 27830 — 
100 B95 aj 27040 27240 27440 27840 | 
160 63.5 Et 27050 27250 27450 — ; 
250 99 E15 27060 27260 27460 - 
315 124.5 any 27070 27270 — — 
400 158 ane 27080 27280 -- — 
630 249 ES 27100 27300 — — 
1000 395 +3 27110 27310 — — 
Inductance L=N? A, (in 10~° H) 
Coil formers 
single section catalog number 4322 021 30300 
two sections 4322 021 30310 
three sections - 4322 021 30320 
single section, with p.w. pins 4322 021 30110 


C348 


Continuous inductance adjustors 
available types 
catalog number colour 


4322 021 31000 yellow 
4322 021 31020 white 
4322 021 31040 green 
4322 021 31060 red 
4322 021 31100 brown 
4322 021 31240 black 


Mounting on P.W. board or on panel 


(1) tag plate 4322 021 30460 
(2) brass container 4322 021 30540 
(3) spring 4322 021 30650 
(4) nut 4322 021 30710 
(5) fixing bush 4322 021 30720 


Li 


ey 


pe 


Y 
% 


recommended application 


He A, 
Paps; 
15 
40 
Doe 
63 
33 
100 
47 
68 
160 
250 
100 
SiS 
150 
400 
220 
630 
330 
Mark 


| 


—= 


eye tet Pet Ny 
Pe abelian! 


ROBE 
TAC DIRIGNS. 


724 2408.1 


cat. number 4322 021 


3B7/3H1/3D3 


eee 


C349 


PRE-ADJUSTED POTCORES P26/16 


l, 
>» cae 4.00 cm~! V,=3.53 cm? 


e 


Potcores with standard p-values 


Me w tolerance catalog number 4322 022..... 

on induc- 

tance (%) 3B7 3H1 3D3 
15 146 et — _ — 
22 120 api — — — 
33 98.2 aca 28030 28230 28430 
47 82.3 srt 28040 28240 28440 
68 68.4 tg | 28050 28250 28450 

100 56.4 HENS 28060 28260 — 

150 46.1 ED 28070 28270 —- 

220 38.1 Eu 28080 28280 — 

330 31.0 us 28090 28290 — 

730 20.8 +25 — _— 08400 *) 
1910 12.9 #25 08000 ') 08200") — 
Number of turns N =a,/L(L in 10-* H) 

‘) Supplied without nut for adjustor 
Potcores with standard A4,-factors 
A, corresponding tolerance catalog number 4322 022..... 
(nH) p-value on induc- 
tance (%) 3B7 3H1 3D3 
63 20 +4 29030 29230 39430 

100 31.8 al 29040 29240 29440 

160 51 ae 29050 29250 29450 

250 79.5 sted 29060 29260 29460 

315 100.2 a8 URS: 29070 29270 — 

400 127 2 29080 29280 — 

630 200 shee 29100 29300 — 
1000 318 3 29110 29310 — 
1600 510 std 29120 29320 — 
Inductance L= N? A, (in 10~° H) 

Coil formers 

single section catalog number 4322 021 30330 
two sections 4322 021 30340 
three sections 4322 021 30350 
single section, with p.w. pins 4322 021 30130 
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Continuous inductance adjustors 


available types recommended application 
catalog number colour Le A, cat. number 4322 021..... 
4322 021 30780 green 3B7/3H1/3D3 4C6 
4322 021 30790 yellow 
4322 021 30800 red 15 — 30780 
4322 021 30810 brown a. — 30780 
4322 021 30980 white 63 — 30780 
4322 021 31090 grey 33 30780 30790 
SS ee 100 30780 30790 
47 30800 
160 30800 
68 30980 
250 30980 
10077, 7315 30980 
150 30810 
400 30810 
220 30810 
630 30810 
330 31090 
Mounting on P.W. board or on panel 1000 31090 
(1) tag plate 4322 021 30470 
(2) brass container 4322 021 30550 
(3) spring 4322 021 30660 
(4) nut 4322 021 30710 


(5) fixing bush 4322 021 30720 


CN 
eRe aa aa 
nar apne 
als UT Hy pis! 


7Z42409,2 
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PRE-ADJUSTED POTCORES P30/19 


l, 
ea = 3.30cm™! V,=6.19 cm? 


e 


Potcores with standard y-values 


Me a tolerance on catalog number 4322 022..... 
inductance (%) a 
3B7 3H1 3D3 
33 89.2 pont 30030 30230 30430 
47 74.7 +o — a 30440 
68 62.1 #1 30050 30250 30450 

100 51.3 jel :5 30060 30260 —_ 

150 41.8 + 2 30070 30270 -— 

220 34.6 3. 30080 30280 -= 

330 28.2 Hye3 30090 30290 — 

740 18.9 +25 — 10400 ') 
1990 11.5 #25 10000 ') 10200 ') -— 
Number of turns N=a./L (L in 1073.) 

') Supplied without nut for adjustor 
Potcores with standard A,-factors 
A, corresponding tolerance on catalog number 4322 022...:. 
(nH) p-value inductance (%) 
3B7 3H1 3D3 

100 26.2 ac! = — 31440 

160 42 anil — — 31450 

250 65.5 +1 31060 31260 31460 

400 105 +1.5 31080 31280 — 

630 165 2 31100 31300 — 
1000 263 +3 31110 31310 “= 
1600 420 +3 31120 31320 a= 


Inductance L= N? A, (in 10~° H) 


C352 


Coil formers 


Single section catalog number 4322 021 30360 
two sections 4322 021 30370 
three sections 4322 021 30380 


Continuous inductance adjustors 


Available types and recommended applications 


colour catalog number potcore 
| A322 021... rs 
He A, 
green 30780 33 100 
red 30800 47 160 
_ white 30980 68 250 
_ white 30980 100 400 
brown 30810 150 630 
grey 31090 220 1000 
black 31120 330 1600 


Mounting on P.W. board or on panel 
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(1) tag plate 4322 021 30480 (4) nut 4322 021 30710 
(2) brass container 4322 021 30560 (5) fixing bush 4322 021 30720 
(3) spring 4322 021 30670 


C353 


PRE-ADJUSTED POTCORES P36/22 


le 
yt oe 2.64 cm~! V,=10.7 cm? 


e 


Potcores with standard j.,-values 


ee a tolerance on catalog number 4322 022..... 
inductance (%) 
3B7 3H1 
33 79.7 =a dl — — 
47 66.8 al _ — 
68 55.6 al 32050 32250 
100 45.8 +/1.5 32060 32260 
150 37.4 as 7 32070 32270 
220 30.9 Be. 6) 32080 32280 
330 2512 +25 32090 32290 
750 16.7 +25 —_ _ 
2030 10.2 S55) 12000 *) 12200?) 
Number of turns N=a./L (L in 107? H) 
') Supplied without nut for adjustor 
Potcores with standard A,-factors 
A, corresponding tolerance catalog number 4322 022 
(nH) He-value on induc- 
tance (%) 3B7 3H1 
40 8.39 +1 33020 33220 
100 21 +l 33040 33240 
160 33.6 dl — — 
250 52.5 sew 33060 33260 
400 84 4.5 33080 33280 
630 132 e2 33100 33300 
1000 210 eB 33110 33310 
1600 336 ane) 33120 33320 


Inductance L= N? A, (in 10~° H) 


C354 


Coil formers 


single section catalog number4322 021 30390 
two sections 4322 021 30400 
three sections 4322 021 30410 


Continuous inductance adjustors 


Available types and recommended applications for potcores with grade 3B7, 3H1 and 3D3 


colour catalog number potcore 
AS22202 Ue sie He Ate 
yellow 30790 33 160 
white 30980 47 250 
white 30980 68 -- 
brown 30810 100 400 
brown 30810 — 630 
grey 31110 150 — 
grey 31090 220 1000 
black 31120 330 1600 


Mounting on P.W. board or on panel 


J 
72424 1 
(1) tag plate 4322 021 30490 (4) nut 4322 021 30710 
(2) brass container 4322 021 30570 (5) fixing bush 4322 021 30720 
(3) spring 4322 021 30680 


C355 


PRE-ADJUSTED POTCORES P42/29 


le 
DT = 2.59 cm"! V, = 18.2 cm? 


e 


Potcores with standard p-values 


He ow tolerance on catalog number 4322 022..... 
inductance (%) 3B7 3H1 
33 78.4 +1 _ a 
47 65.7 + 1 _ — 
68 55.0 am — 34250 
100 45.0 ag 1S 34060 34260 
150 36.8 sae 34070 34270 
220 30.4 an 3 34080 34280 
330 24.8 as 34090 34290 
2120 9.85 35 


Number of turns N=«,./L (Lin 107° H) 
1) Supplied without nut for adjustor 


Potcores with standard A,-factors 


Ay, corresponding tolerance on catalog number 4322 020..... 
(nH) f.-value inductance (°%) 3B7 3H1 
250 51 =i 35060 35260 
400 81 steal 35080 35280 
630 130 +2 35100 35300 
1000 205 a5 3) 35110 35310 
1600 325 sy 35120 35320 


Inductance L= N? A, (in 10° ° H) 


C356 


Coil formers 


single section catalog number 4322 021 30420 
4322 021 30430 


two sections 


Continuous inductance adjustors 


Available types and recommended applications 


colour 


catalog number potcore 

4522 OO He A, 
white 30980 68 250 
brown 30810 100 400 
brown 30810 — 630 
grey 31090 150 1000 
grey 31090 220 _ 

31120 330 


black 


Mounting on P.W. board or on panel 


max 444 


(1) tag plate 


(2) brass container 


(3) spring 


4322 021 30500 
4322 021 30580 
4322 021 30690 


(4) nut 4322 021 30710 
(5) fixing bush 4322 021 30720 


[ 7242653.2 


@357 


PRE-ADJUSTED FERROXCUBE SQUARE CORES 


Assembly 


Main dimensions 


available nominal dimensions (mm) 


types ooo 
da, d, d, d, hy h, 
max min max min max min 

RM4 9.8 8.0 3.9 2.0 10.5 7.0 


RM5 12.3 102-5749 552.0 10.5 6.3 
RM6R 147 124 64 3.0 Pas 8.0 
RM6S 14.7 124 64 3.0 12.5 8.0 
RM8 DO ATO eS one 4-4: 16.5 10.8 


PRE-ADJUSTED SQUARE CORES RM4 


with centre hole without centre hole 
y L194 cme} 16.9 cm7! 
A, 
V, 0.23 cm? 0.32 cm? 
Cores with standard A, factors dy 7249303 
A, corre- tolerance gf he 4322 0227.... with nut 
sponding on induc- "4322 0225.... without nut 
Hewaie | tance) -\-\-\3n7 I! 381-1335) 4C6 | EnpeeNeane 
3E1 
16 24.2 +1 — —- 7400 7800 
25 38 +1 — — 7410 7810 
40 62 a 7020 7220 7420 — 
63 96 ERS 7030 7230 7430 
100 152 +2 7040 7240 = — 
160 242 = Te, 7050 7250 — — 
250 380 +10 7060 7260 a -= 
+25 7700*) 
2950 4500 +25 = — -- -—— — 7900*) 


Inductance L= N? A, (in 107° H) 


*) Only available without nut for adjuster 


C358 


Coil former Inductance adjusters 


sections pins catalog number A, of recommended adjuster 
core in 
1 6 4322 021 31800 3B7/3H1 catalog number colour 
16 
25 
40 4322 021 31250 green 
63 4322 021 31260 red 
100 4322 021 31270 yellow 
160 4322 021 31540 brown 
250 4322 021 31280 grey 
Mounting 


The core halves are clamped together by means of two clips, 
type 4322 021 31900. The hooked ends of either clip fall into 
recesses made in the core halves. The clips are also used for 
mounting the assembled core on a printed-wiring board, 
see Fig. The soldering pins of coil formers and clips are so 
arranged that they will fit printed-wiring board with a 0.1 in 
grid as well as those with a 2.50 mm grid. The pin length is 
sufficient for a board thickness of up to 2.4 mm. 


7Z98992.1 


‘) Holes for tag on clip 4322 021 31900 (earth points) 


C359 


PRE-ADJUSTED SQUARE CORES RM5 


with centre hole without centre hole 
- 
oa 10.1 cm7? 9.35 cm7! 
V, 0.45 cm? 0.57 cm? 


Cores with standard A, factors 


Wiles corre- tol. on 
sponding  induct- 
p-value ance (%) — 


4322 022 7.... with nut 


~ 4322 022 5.... without nut 


impr. 
3H] 3D3 4C6 3E1 3E4 


— 9800 

= 9410 9810 

a 9420 9820 

9230 9430 9830 

9240 9440 

9250 

9260 

9270 ; 
9280 


3B7 
16 13 ad — 
25 20 ate = 
40 33 tell — 
63 51 seu 9030 
100 72 etd 9040 
160 130 ae 9050 
250 200 as 9060 
315 250 art) 9070 
400 330 5 9080 
3450 2570 BERS = 
4975 3700 +25 = 


Inductance L=N?4A, (in 107° H) 


') Version without central hole, only available without nut for adjuster. 


C360 


Coil former Inductance adjusters 


sections pins catalog number A, of recommended adjuster 
core in 

1 6 4322 021 31860 3B7/3H1/3D3 catalog number ~ colour 
16 
25 
40 4322 021 31250 green 
63 4322 021 31260 red 
100 4322 021 31270 yellow 
160 4322 021 31540 brown 
250 4322 021 31280 grey 


Mounting 
The core halves are clamped together by means of two clips, Be= 0858 
type 4322 021 31900. The hooked ends of either clip fallinto L(_| [MT [ff [IU J 
recesses made in the core halves. The clips are also used for TTA MATE TEAM 
mounting the assembled core on a printed-wiring board, see HEN ee SNL octet lal 
Fig. The soldering pins of coil formers and clips are so ar- pra yi lapep ely te Be 
ranged that they will fit printed-wiring boards with a 0.1 in ec 
grid as well as those with a 2.50 mm grid. The pin length is (iol TN Teoe cl NT bed 
sufficient for a board thickness of up to 2.4 mm. Lee eRe 
parol SEN SE 
CE GIUTEN EE os ” 
jo abe parti 1] 


7261571 


') Holes for tag on clip 43 021 31900 (earth points). 


C361 


PRE-ADJUSTED SQUARE CORES RM6-R 


I 
e - = 7.84cm7! V,=0.799 cm? 


€ 


Cores with standard A, factors 


A, corre- tol. on 4322 022 7.... with nut 
sanding ?™ induct: “ae. ag90°092;5 24 pee 
Me ance WW oORm — 
(%) 3B7 3H1 3D3 4C6 384 impr. 3El 
25 15.6 a1 5810 
40 24.9 yl 5020 5220 5420 5820 
63 39.4 se! 5030 $230 5430 5830 
100 62.4 new 5040 5240 5440 
160 100 ea 5050 5250 5450 
200 Pe oe, 5170 5370 
250 156 Bee 5060 5260 
315 197 te 5070 5270 
400 249 see 5080 $280 
630 394 are, 5100 5300 
1000 624 +10 5110 5310 
1250 780 10 5190 5390 
2700 1690 25 5000 5200 
4750 3000 = —_ — — 5800* 
6000 3750 +25 — — — = 5900* 


Inductance L= N? A, (in 107° H) 
* Only available without nut for adjuster 


C362 


Coil formers 


sections pins catalog number 

1 4 4322 021 31720 
1 6 4322 021 31710 
Pe 4 4322 021 31740 
2 6 4322 021 31730 


Mounting 


Inductance adjusters 


A, of 
core in 
3B7/3H1/3D3 


160 
200 
250 


SES 
400 
630 


The core halves are clamped together by means of two clips, 
type 4322 021 31780. The hooked ends of either clip fall into 
recesses made in the core halves. The clips are also used for 
mounting the assembled core on a printed wiring board, see 
example in Fig. The soldering pins of coil formers and clips 
are so arranged that they will fit printed-wiring boards with 
a 0.1 in grid as well as those with a 2.50 mm grid. The pin 
length is sufficient for a board thickness of up to 2.4 mm. 


~*~ 


') Holes for tag on clip 4322 021 31780 (earth points). 


recommended adjuster 


cat. No. colour 
4322 021 30970 white 
4322 021 30970 white 
4322 021 30730 or brown 
4322 021 30970 white 
4322 021 30730 brown 
4322 021 30730 brown 
4322 021 31080 grey 
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C363 


PRE-ADJUSTED SQUARE CORES RM6-S 


e 


I, 
Roe = 8.6cm™' V,=0.84 cm? 


Cores with standard A, factors 


A, corre- 
sponding 
Lt, value 
25 7 
40 27.4 
63 43.1 
100 62.0 
160 110 
200 137 
250 igh 
315 216 
400 274 
630 431 
1000 620 
1250 856 
2500 1710 
4400 3010 
5500 3770 


tol. on 
induct- 
ance 


(%) 


4322 022 6.... with nut 


Cpt INGE 355 Ooo dee) aidan 
387. 3Hi 3D3  4C6 384 impr.3El 
7810 
7420 7820 
7430 7830 
7440 
7050 7250 7450 
1060 7350 
1060 7260 
1070-7270 
7080 7280 
7100 7300 
7110 7310 
7190 7390 
7000 7200 
~ oe me: 7800* 
a. 1 i sais 7900*  — 


Inductance L=N? A, (in 10~° H) 
* Only available without nut for adjuster 


C364 


Coil formers 


sections pins 


catalog number 


1 4 
1 6 
Mounting 


4312 021 29240 
4312 021 29250 


Inductance adjusters 


Ay.of core recommended adjuster _ 
catalog number colour 
160 4322 021 30960 yellow 
250 4322 021 30970 . white 
315, 400 4322 021 30730 brown 
630 4322 021 31080 grey 


The core halves are clamped together by means of two clips, 
type 4322 021 31780. The hooked ends of either clip fall into 
recesses made in the core halves. The clips are also used for 
mounting the assembled core on a printed-wiring board, see 
example in Fig. The soldering pins of coil formers and 
clips are so arranged that they will fit printed-wiring boards 
with a 0.1 in grid as well as those with a 2.50 mm grid. The 
pin length is sufficient for a board thickness of up to 2.4 mm. 


') Holes for tag on clip 4322 021 31780 (earth points). 
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C365 


PRE-ADJUSTED SQUARE CORES RM8 


l, 
ay 


VY. 


with central hole 
6.82 cm7! 
1.85 cm? 


without central hole 


6.04 cm~} 
2.44 cm? 


Cores with standard A, factors 


4322 022 7.... with nut 


4322 022 5.... without nut 


A, corre- tol. on 
} ‘ cat. No. 
sponding induct- 
L,-value ance 
(%) 3B7 3H1 
40 22 a a —- 
63 34 Sei! _— — 
100 54 al — — 
160 88 sale 1050 1250 
250 135 SEP) 1060 1260 
315 170 aed 1070 1270 
400 220 Eta 1080 1280 
630 340 1/3 1100 1300 
1000 540 +10 1110 1310 
1250 680 +10 1190 1390 
6300 3050 25 — — 
8000 3850 +25 — — 


impr. 3E1 3E4 


3D3 4C6 

1420 1820 
1430 1830 
1440 1840 
1450 1850 


Inductance L= N?A, (in 10~° H) 


') Version without central hole, only available without nut for adjuster 


C366 


Coil formers 


sections pins 


1 4 
1 8 
1 12 
Mounting 


catalog number 


4322 021 31780 
4322 021 31880 
4322 021 31890 


Inductance adjusters 


A, of core 


in 3B7/ 


3H1/3D3 


The core halves are clamped together by means of two clips, 
type 4322 021 31840. The hooked ends of either clip fall into 
recesses made in the core halves. The clips are also used for 
mounting the assembled core on a printed-wiring board, see 
example in Fig. The soldering pins of coil formers and clips 
are so arranged that they will fit printed-wiring boards with 
a 0.1 in grid as well as those with a 2.50 mm grid. The pin 


length is sufficient for a board thickness of up to 2.4 mm. 


1) Holes for tag on clip 4322 021 31840 


FS 
tin 
ve 
aes 
F= 
iim 
ve 


recommended adjuster 


catalog number 


31000 
31020 
31100 
31100 
31240 


colour 


yellow 
white 
brown 
brown 
black 


C367 


TRANSFORMER CORES 


E- and I-cores 


These cores are typical transformer cores. They can be used from voice frequencies up to some MHz. 


fal 


N 
@ 
1.25, ie 43 

| 7725616) 
EHH Ss 
eat 

type dimensions ferroxcube air gap catalog number 

| EFT te A H E grade (mm) 

E13/7/3 123057 79:43") 1333 21 pr wil 0 Willa tact se SpE ls WE 0 4322 020 34510 

E20/10/5 20.0 1 3238 5.2 Soe al, 6 SE 0 4322 020 34530 

0.15 34550 

improved 3E1 0 34830 

E30/15/7 3028, 19:S)5 122 Tore LS Ohi Basil 0 4322 020 34630 

0.15 34650 

0.30 34660 

improved 3E1 0 34840 

E42/21/15 43 295) 22S 5 20 148 3E1 0 4322 020 34720 

0.25 34740 

0.5 34750 

improved 3E! 0 34850 

142/7.5/15 see figure above 3E1 0 4322 020 37320 

BSS/28/20) 562) 375 S4ie2e 21 Past Miseey , 06) 8I 0 4322 020 34780 

E65/32/13 66.5 44.2 20 13 i S25 22) Ee 0) 4322 020 34820 


The dimensions are according to D.I.N. 41295 
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C369 


TRANSFORMER CORES 


Cross cores 


These cores have been developed for transformers to be used on printed-wiring boards. The 
soldering pins are positioned according to a grid of 2.52 mm. 


core half ferroxcube 
grade 


X22 3E1 


improved 
3E1 


3H1 


3B7 
3D3 
4C6 


X30 improved 
3E1 


3H1 


X35 3H1 


C370 


air gap catalog number 
(mm) 


0 3522 200 03470 
0.15 4322 020 23700 


0 4322 020 23530 


0 4322 020 23510 
0.02 4322 020 23710 
0.05 4322 020 23720 
0.15 4322 020 23730 
0.25 4322 020 23740 


0 3522 200 08770 

0 3522 200 03480 

0 3522 200 03490 

0 4322 020 23760 

0 4322 020 23750 

0.02 4322 020 23960 

0.05 4322 020 23970 

0.15 4322 020 23980 | 
0.25 4322 020 23990 4 
0 4322 020 24000 Z, 
0.02 4322 020 24210 X30 

0.05 4322 020 24220 

0.15 4322 020 24230 


0.25 4322 020 24240 
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C371 


TRANSFORMER CORES 


Pre-adjusted cross cores X22 


Cross cores with standard A, factors 


A, 


160 
250 
400 
630 


corresponding tolerance 
p-value on induc- 
tance (%) 
Tie) +1 
115 a its) 
180 2 
290 aes 


“Inductance L = N7?A, (in 10-° H) 


Inductance adjusters 


catalog number 
4322 022 6...., with nut 
4322 022 4...., without nut 


ferroxcube grade 3H1 


5250 
5260 
5280 
5300 


colour 


white 
white 
brown 
brown 
grey 
grey 
grey 


A, of recommended adjuster 
core in 3H] 

catalog number 
160 4322 021 30970 
250 4322 021 30970 

4322 021 30730 
400 4322 021 30730 

4322 021 31080 
630 4322 021 31080 
1000 4322 021 31080 
H-cores 


These cores have been developed for small transformers to be used on printed-wiring boards. 
The soldering pins are positioned according to a grid of 2.52 mm. The material grade is FXC3E2. 


type 


H7 

H10 
H16 
H20 


C372 


A, 
(nH) 


catalog number 


4322 020 33020 


0.0571 > 3000 


Ve He 
(cm?) 

0.17 > 3820 
1.24 

1:93 > 3850 


> 700 

> 1600 
> 4500 
> 5500 


4322 020 33010 
4322 020 33030 
4322 020 33000 


SS 


N \ NY? ee. dhl if) 
Ky 


— 


alee 


NG 


Coke UY), 


4.805 


Core assembly H10 


Core assembly H7 


=12.4 mm 


Max. length 


=7.46 mm 


Max. length 


Ferroxcube H-shape with reinforced polyester coil former 


Ferroxcube window 
Silicon rubber washer 


Brass container 


) 
) 
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72560534 


Core assembly H 20 


Core assembly H16 


Ferroxcube H-shape with reinforced polyester coil former 


Ferroxcube U-shape 


Brass container 
Silicon rubber washer 


373 


TRANSFORMER CORES 


Toroids 


Toroids are mainly used in broadband transformers, pulse transformers and chokes. 


l, 
dimensions (mm) ferroxcube in y— Ve tine catalog number 
Dxdxh grade (cm) (cm?) 
(cm~') 
2x13 O47 3E3 0.511 208 0.00125 >10000 8222 293 03230 
3.93 x 2.23 x 1.27 3E3 87.4 10000- 4322 020 90780 
15000 
3B7 4322 020 90820 
ax 225081 3E2 0.946 95.6 0.00937 >5000 4322 020 36650 
3E3 > 10000 4322 020 36700 
3H1 a) 4322 020 36590 
4.83 x 2.28 x 1.27 3E3 66.3 10000-15000 4322 020 90790 
3B7 4322 020 90830 
5.84 x 3.05 x 1.52 3E3 63.4 10000-15000 4322 020 90800 
3B7 4322 020 90840 
6x4x2 3E2 1:55 77.5 0.0310 > 5000 4322 020 36660 
3E3 > 10000 4322 020 36710 
3H1 +) 4322 020 36600 
4C6 > 100 4322 020 36500 - 
9x6x3 3E2 2.33 SL.7 0.105 > 5000 4322 020 36670 
3E3 > 10000: 4322 020 36720 
3H1 4322 020 36610 
4C6 > 100 4322 020 91010 


C374 


—————— 


dimensions (mm) ferroxcube Lp. Sy oe V. [Tiss catalog number 
e E 
Dxdxh grade (cm) (cm=}) (cm?) 
gs ck aera Ne De hl 2 eB ch ee Yt ee ee be 
9.53 x 4.75 x 3.18 3E3 28.4 10000-15000 4322 020 90810 
3B7 4322 020 90850 
14x9x5 3E2 3.55 28.5 0.445 > 5000 4322 020 36680 
3H1 1) 4322 020 36620 
4C6 > 100 4322 020 91020 
Dad all 3E2 5.70 18.1 1.79 > 5000 4322 020 36690 
3H1 9) 4322 020 36630 
4C6 > 100 4322 020 91070 
29x 19x 7.5 3E1 7.50 20.1 2.58 2700+20% 4322 020 36550 
Oe ele Sl antl el le eee 
36 x 23 x 10 3E1 9.20 14.2 5.60 2700+20% 4322 020 36560 
eds Byes, od epide aaT aty Stes Ol pee bane gf 0 EP SIRS an nll asker ab... 2 
36x23 x15 3E1 9.20 9.42 8.50 2700+20% 4322 020 36570 
4C6 > 100 4322 020 91090 


') por is indicated by the colour of the circumference of the core. see table below, 


GrOUuD — Hror colour group Bor colour 
2 2140-2360 red 6 2900-3210 blue 

3 2300-2540 orange ih 3150-3480 violet 

4 2480-2740 yellow 8 3420-3780 grey 

5 2680-2960 green 9 3720-4110 white 


The sorting into » groups is done merely for the convenience of the user. The toroids are not 
available per separate group. 
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Piezoxide materials are piezoelectric ceramic materials, suitable for almost any electro-mechanical 
or mechano-electrical energy conversion. Because of their ceramic nature elements in these materials 
can be preshaped. The material grades are PXE4, PXES, PXE6, PXE7, PXE11 and PXE21. 


Mechanical data 
Specific mass 
Curie temperature 


Modulus of elasticity Y?, 


¥33 
¥5's 
Specific heat 


Heat conductivity 
Compressive strength 


Electrical data 

Relative dielectric constants ¢53/é 
e11/€0 

Volume resistivity p,, at 25°C 

Time constant t=RC=p,,-¢3, 

Dielectric dissipation factor tan 6 


Electro-mechanical data 
Coupling coefficients k 


Piezoelectric charge constants d3, 
Piezoelectric voltage constants g3, 


Quality factor M 
Frequency constants N 
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PXE4 


7.45 x 10° 
265 


0.77 x 107? 


0.75 x 107? 


420 
1.2 
>6 x 108 


1750 


101! 
>25 
0.6 x 1072 


0.55 
0.32 
0.64 


—141x107!? 
290 x 107 1? 


—9.4x 10-3 
18.7 x 1073 


500 

2200 
1620 
2050 


PXES 


7.55 310" 
285 


0.65 x 10"? 


0.53 x 101? 


0.26 x 101! 
420 

2 

>6x 108 


1800 
1800 

1012 
>250 
20x10 


0.58 

0.33 

0.70 

0.66 

—178 x 107 *? 
390 x 107 1? 
StS 10a 
—11.3x 1077 
24.4x 1073 
32510. 
80 

2000 

1460 

1850 

930 


PX E6 


FI x1 
370 


0.98 x 101! 


0.30 
0.18 


—42x10°'? 


—8.0x 1073 


1000 
2460 


PXE7 PXE\1 
7.6 x 10° 4.5x 10° 
320 400 
0.82 x 101! 1.2x 101! 
0.62 x 101! 1.06 x 10! 
0.28 x 10!! 0.41 x 10!! 
420 420 
152 12 
>6x 108 >6~x 108 
680 400 
1000 600 
1012 10!4 
>100 > 6000 
ZOD 10m2 2.5 x 1072 
0.53 0.43 

0.25 
0.66 0.65 
= 4e10me 2 = A455 105 +2 
350 x 107 12 235.x10ietZ 
—14.0x 1073 =i 1 25e10%> 
44.2x 1073 44.0x 1073 
80 270 
2250 3600 
1640 2650 
970 1500 


PX E21 


Tixig? 
270 


0.66 x 107! 


0.55 x 101! 


420 

1 

>6 x 108 
1750 

101° 

>2.5 
1.6x 107? 


0.62 


0.73 


370 


24.0 x 10-3 


80 

2000 
1390 
1400 


kg/m? 
°¢ 


N/m? 


N/m? 


N/m? 
IJ/kg.deg C 
W/m.deg C 
N/m? 


min 


C/N 
C/N 
C/N 
Vm/N 
Vm/N 
Vm/N 


Hz.m 
Hz.m 
Hz.m 
Hz.m 
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Key to subscripts 


For polarised ceramic materials the direction of positive polarisation is usually taken to be that of 
the Z-axis of a right-hand orthogonal crystallographic axial set X, Y, Z. Since these materials have 
polar symmetry the senses of X and Y chosen in an element are unimportant and planes parallel 
to the Z-axis are reflection planes. 

If the directions of X, Y and Z are represented as 1, 2 and 3 respectively, and the shear directions to 
these axes as 4, 5 and 6 respectively then the various related parameters may be written with 
subscripts referred to these. 


polarisation 


3 
6 
: iz 
. 4=shear in 23-plane 
Pe 5 =shear in 31-plane 
X Reny , 6=shear in 12-plane 


Axial notation 


Piezoelectric constants: The first subscript refers to the direction of the electric field, the second 
subscript refers to the direction of the strain. (k, is the planar coupling 
coefficient.) 

Elasticity constants _: The first subscript refers to the direction of the strain, the second subscript 
refers to the direction of the stress. 

Dielectric constants _: The first subscript refers to the direction of the dielectric displacement, the 
second subscript refers to the direction of the electric field. 

Frequency constants : The subscript refers to the direction of resonance vibration. 


Types of PXE elements electrodes 
Discs and cylinders 


Direction of polarisation : axial 
Standard tolerance on the diameter (d): +2.5% 
Standard tolerance on the height (h) 
for h>0.5 mm: +0.1 mm 
for h<0.5 mm: +0.05 mm 


0 
<4 es) 


Ko 
<> 
, 
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dimensions (mm) 
dxh 


3x0.5 
3x8 
5x 0.2 
5x 0.3 
SOS 
5 x 0.75 
ax ft 
5x2 
5x8 
6.35x2 
6.35 x 16 
10x 0.2 
10x 0.3 
10x 0.5 
10x1 
10x2 
10x 3 
10x5 
10x10 
10x 20 
16x 0.2 
16x 0.3 
16x 0.5 
16x 1.1 
16x2 
16x3 
25.4 x 0.5 
25.4x1 
25.4x2 
25.4 x 6.35 
38.1 x 6.35 


catalog number 


PXE4 


8222 293 10330 
8222 293 08580 
8222 293 08590 


4322 020 05060 


8222 293 06050 
8222 293 08600 


8222 293 00890 
8222 293 08610 
8222 293 06030 


8222 293 04110 
8222 293 08630 


8222 293 08640 
8222 293 07710 
4322 020 02440 
4322 020 05000 


PXES 


8222 293 01100 
4322 020 05120 
8222 293 01130 
8222 293 01140 
8222 293 06060 
8222 293 06070 


8222 293 08650 


8222 293 01270 
8222 293 01280 
8222 293 07670 
4322 020 02330 
8222 293 07680 
8222 293 07740 
8222 293 07750 
8222 293 07690 
8222 293, 08660 
8222 293 01300 
8222 293 01310 
8222 293 04300 
4322 020 02250 
8222 293 06010 
4322 020 02300 
8222 293 01410 
8222 293 08680 
8222 293 06020 


PXE21 


4322 020 05090 
8222 293 13250 
4322 020 05070 


C379 


PIEZOXIDE 


Three-electrode disc 


Direction of polarisation: indicated by arrows, 
see figure (side of 
full electrode negative) 


Material 7 PXEsS 
Catalog number: 8222 293 07780 


Feedback plates 


Direction of polarisation: axial 
Material BPX ETS 


polarity of catalog number 


electrode A 


- 4322 020 02260 
ar 4322 020 02270 
Rings 

electrodes 


eal | 


ves 
Serecetatet 
Seetegtees 


Direction of polarisation: radial 
(outer electrode negative) 
Material ?PXES 
Catalog number 


electrodes 


g 
CELE 


xs 
voces 
SORES 
SKS 
mecetetates 
x 


> KO 
Ory 
SKS 
REESE 


Spacer aa 
ERR KR LR ORO OS 
Pecetatetotanceonateeeneceeneeenss 
‘ eee SRO 
“S 
RK KK RRR RIT 
ROKK KK CF 
SOK ROCKS 
SRK KS j 


> 8222 293 01870 


electrodes 


at 


electrode A 


Direction of polarisation: axial 


Material 
Catalog number 


Standard tolerance on the outer diameter: +2.5% 
on the inner diameter: +2.5% 


on the concentricity 


on the height 
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:0.1 mm 
: +0.1 mm 


: PXE4 
: 4322 020 06000 


Rectangular plates electrodes 


Direction of polarisation : parallel to 
dimension c 
Material : PXE 5 


Standard tolerance on the length (a) : +0.1 mm 
on the width (b) :+0.1mm 
on the thickness (c) +0.1 mm 


7250996 
Le! 


dimensions (mm) catalog number 
axbxe 

12x6x0.5 8222 293 02760 
12x6x1 8222 293 02770 
16x 12x1 4322 020 02310 


Multimorph strips 


Direction of polarisation : indicated by arrows, 
see figure (outer 
electrodes negative) 


Material 


dimensions (mm) 
axbxl 


1.6 x 0.67 x 9.6 
1.6 x 0.67 x 12.7 
1.6 x 0.67 x 15.5 
1.6 x 0.67 x 70 


2PXES 


catalog number 


4322 020 04760 
4322 020 02480 
4322 020 02490 
8222 293 02940 


Direction of polarisation: opposite to direction given in the Fig. above (outer electrodes positive) 


dimensions (mm) 


axbxl 


1.6 x 0.67 x 9.6 
1.6 x 0.67 x 12.7 
1.6 x 0.67 x 15.5 


catalog number 


4322 020 04750 
4322 020 02460 
4322 020 02470 
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Bimorph strips 


2 


BOSON 


eat 
205 


5 
x 
SS 
o, 

©, 
x 


<> 

5 

KKK 
~~ 


KO 
Direction of *eaketee BM conatate 
fe es aie Preeeseed fosececoca 
polarisation : indicated by arrows, eststseat fl onateetate 
ee figure (outer Soccer: 
bh sc poco feo 
electrodes negative) RSs Bee 
. POO 
os ae Bi bd beso 
Re Kiscecie 
dimensions (mm) catalog number Lee! Peel. 6 Ae 
axbxl 
1.6 x 0.50 x 12.7 4322 020 04370 
1.6 x 0.60 x 15.0 8222 293 09510 
6.35 x 0.50 x 11.6 8222 293 08010 
8.0 x 0.60 x 8.0 4322 020 04380 


Delay-line transducer 


Direction of polarisation: indicated by arrows, see figure 


Material : PXE7 3 
Frequency of the thick- ss : 

ness shear vibration : approx. 4.1 MHz _ : 
Catalog number : 8222 293 13330 Ln sham 


Ignition unit 


Material : PXE 21 
Catalog number : 4322 020 08010 
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7251001 


Material : PXE 5 eee 


Resonance frequency :6+0.4 kHz 
Capacitance at 100 Hz : >4300 pF 
Catalog number : 4322 020 08760 


7298811 


Flexure elements ons 


Detector 
Material : PXES 
Resonance frequency : 2.85+0.35 kHz 
Capacitance at 100 Hz: >4300 pF 
Catalog number : 4322 020 08770 


[4 


LZZaA tS 


% 


SOO 
ee 
NOOO 


izeeeegerentse 


. . . . . . ‘ Qe. RASS 
Direction of polarisation: indicated by arrows, * _L__Keakegseessessos 
see figure 
Material : PXE4 ot 


Catalog number : 8222 410 30050 Sin: cmeeprecna ai nigh Sen 


C383 


PERMANENT MAGNET MATERIALS 


Introduction 


Permanent magnets — either isotropic* or anisotropic* — can be classified as being basically either 
metallic alloy 
ceramic material or 
plastic bonded ceramic materia] 

The table shows the class to which each of our materials belongs. 


metallic ceramic plastic bonded 

alloy material ceramic material 
isotropic* reco ferroxdure ferroxdure 
anisotropic* “Ticonal”** ferroxdure ferroxdure 


The most obvious differences between the groups are that the ferroxdure magnets are characterised 
by high values of coercivity and resistivity while “Ticonal” magnets possess higher values of 
remanent magnetism and energy product. 

Ferroxdure is therefore most suitable for applications in which demagnetising influences (either 
from external sources or resulting from the use of short magnets) are large and also in high frequency 
applications. 

“Ticonal” is particularly suitable for applications in which high values of magnetic energy are 
required from small volumes of magnetic material. 

The isotropic materials in general are inferior in magnetic properties to the anisotropic ones but 
are particularly suitable for applications in which multipolar magnets are to be used or where less 
expensive magnets are necessary giving a reasonable performance. 

The plastic bonded ferroxdure magnets combine the characteristic magnetic properties of isotropic 
ferroxdure (however on a lower level) with the mechanical properties of the plastic material used. 
These magnets open a new field of applications, especially where the price is of prime importance. 
Each of the permanent magnet materials is manufactured in a variety of grades possessing different 
properties that result from differences in composition and treatment. 

The grades are distinguished by the addition of letters and numbers to the name of the material. 
The numbers are approximately relative to the nominal energy product of the grade. 


* Isotropic materials can be magnetised equally well in any direction. Anisotropic materials have 
optimal magnetic properties in one direction only. 
** “Ticonal” is a registered trade name. 
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Demagnetisation curves 


1000 


600 


Conversion table for S.I. units (Giorgi units) 


1000 Gs 
1 Oe 


1 MGs: Oc = 8 kJ/m? 


1 Mx 
Ho 


isd 
JASSEBEa 


800 F =ferroxdure 
| | | | F'=ferroxdure (plastic 


= 100 mT (=0.1 Wb/m7?) 
3 


us 


0 
A/m *% 0.08 A/mm 


= 0.01 pWb 


= 42:10-7H/m = 1 Gs/Oe 


7251158.3 


ne 
pt Laas 


BK Ve 


—_ 
(5) 
i=) 
o 
=> 
So 
Oo 
oO 


FERC 
|| 


B 
;_| Gs) 
: 14000 
a 
cs |_| SA 
we we 
? Ly) “| 2000 
Z| 
a 
LLL TA | so000 
eam 
i 
| 
4—| 8000 
/ 
$A, 6000 
YLL 
Ta 
4000 
2000 
ee T | tT | 
HY A/) 
rit 0 
500 0 
40 0 
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PERMANENT MAGNET MATERIALS 


PREFERRED TYPES 


A “selection” of our preferred types is given below. A complete list of preferred types, comprising 
the shapes and sizes of permanent magnets from existing moulds and dies, is available on request. 
We offer every assistance in the primary and secondary aspects of permanent magnets and their 


systems. 

Anisotropic ferroxdure ?do 

Ring magnets for loudspeakers etc. . SN 
ee Fxd 300R . Ma, \ Ba. 


Magnetic axis: axial 
Supplied unmagnetised 


dimensions catalog number 
outer diam. inner diam. H 
mm tolerance mm tolerance mm tolerance 
36 +0.8 18 +0.5 8 +0.1 4322 020 60070 
45 +1 22 +0.6 9 +0.1 60110 
51 +1.2 24 +0.6 9 +0.1 60150 
53 +1.2 24 +0.5 11 +0.1 4304 071 80620 
55 +1.2 24 +0.6 12 +0.1 4322 020 60170 
60 +1.5 24 +0.6 13 +0.1 60200 
72 +1.5 32 +0.7 15 +0.1 60240 
90 +1.8 36 +0.9 17 +0.15 60280 
102 +3 51 +1.5 10 +0.15 _ 60300 
121 + 3.6 57 +1.7 192 +0.2 60320 
134 +4 57 +1.7 14 +0.2 60330 
184 +5.5 73 +2.2 18.5 +0.2 60350 
MA 
<---> 


Square magnet for loudspeakers 


Material: Fxd 300R 

Magnetic axis: axial 

Supplied - unmagnetised 

Catalog number : 4322 020 63010 


030.6 +08 
12.9 +04 


7Z56005 
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Blocks 


Material: see below 
Magnetic axis: | AxB 
Supplied : magnetised 


MA 


<--> 


A H 


72436 38.1 


dimensions 


material catalog number 


A B 


tolerance tolerance: 


tolerance 


Nene aet OO 2 
+135 
pe 19 
a8, 51 


=F 0:5 
0:5 
+0.5 
sro) OS) 


50 
131 


5 0:25 
—0.25 
+0.1 
OZ 


280K 
280K 
280K 
330K 


3122 104 92700 
62100") 
62120!) 
621401) 


') Supplied unmagnetised. 


Solid cylinders 


Material: Fxd 280 

Magnetic axis: axial 

Supplied : magnetised 

Catalog number : 4322 020 61010 


Discs 


Material : see below 
Magnetic axis: axial 
Supplied : unmagnetised 


12 £0.2 
+-3 > 
> 


dimensions 
d H 
tolerance 


mm tolerance 


material catalog number 


+0.05 
+0.3 6 
Seal ¥) 


+0.03 
+0.25 
+0.1 


330K 
300R 
280K 


4322 020 62590 
62540) 
62550 


1) Supplied magnetised. 
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PERMANENT MAGNET MATERIALS 


Segments for d.c. motors 


Material: Fxd 330 
Magnetic axis: diametrical 
Supplied: unmagnetised 


7249663 


catalog number 


mm tol. mm mm tol. mm tol. 


28.315 212.025 <3.66 8 +0.6 18 at OD 
> 20.3 229 <8.8 16 +03 42 etal 


15 al 4322 020 61850 
4] steal 4311 021 30660 


Material: Fxd 280 
Magnetic axis: radial 
Supplied: unmagnetised 
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z 
ss 


7Z49664 


R; R, s h 


I 


seg seg 


mm mm mm mm 


tol. mm tol. mm 


catalog number — Fig. 


20m = 359.13 eS G1990 2515 
Zo \ ER SS a eal oe wae Ue 
229.03 236.02 <7.49 21.79 


+06 624 +404 26.7 
pe te oetO0S 3.0) 49:4 
i O38062.7 +30 


DUBS 2S 


+0.75 4322 02061510 A 
61820 C 
61590 B 


Isotropic ferroxdure 


Discs and bars 


Material: Fxd 100 
a) axially magnetised 


ip fs Biteeew ae 


dimensions catalog number Fig. 
diam. d H 
mm tolerance mm tolerance 
3 +0.2 7.5 +0.25 4312 020 60130 1 
6 +0.3 40 +0.6 60170 1 
4 +0.2 35) +02 65950 2 
65870 2 


25 0:5 5 +0.4 


‘b) diametrically magnetised rods 


dimensions 


diam. d H 


mm tolerance mm _ tolerance 


72436261 


Fig. 1 


aa Dales 
annatedninada| 
72436251 


Fig. 2 


catalog number H 
9243627.1 


4 +0.1 10 +0.2 
6 — 0.05 12 +0.2 


4312 020 60040 
3122 104 94330 


c) laterally magnetised disc 


6 poles on 1 face 


Catalog number 4312 020 65780 


25 +05 


ith 


5t04 
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PERMANENT MAGNET MATERIALS 
Rings 
Material: Fxd 100 


a) diametrically magnetised 


72436211 


iS 
|4_| 


©- 


dimensions catalog number 
outer diam. square hole H 

mm tolerance at tolerance mn tolerance 

12:25 +0.25 3.2) aaa OS 10 +0.5 4312 020 62110 
12 +0.5 3.2 +0.5 12 +0.5 62120 
b) axially magnetised 

dimensions catalog number 
outer diam. inner diam. H 

mm tolerance mm tolerance mm tolerance 

14 +0.5 HAS +0.5 5 +0.5 4312 020 62180 
29.9 —0.05 10 cet 0.3 5 —0.1 62270') 
1) 4p axially magnetised. 

c) radially magnetised 

dimensions magnetisation catalog number 
outer diam. inner diam. H 

mm tolerance mm tolerance : mm tolerance 

12 +0.5 405 ,) +03 7 +0.5 S pole oncire. 4312 020 63150 
27 +0.7 20 +0.6 acd +0.5 N pole on circ. 62340 


C390 


d) laterally magnetised | 


> ee iis as "ca ec ccc eee 


dimensions magnetisation catalog number 
outer diam. inner diam. H 

mm tol. mm tol. mm tol. 

21 + 0.3 10 O'S @ 24 +0.7 8 poles on outer diam. 4312 020 63160 
6 +0.8 25 +0.5 a5 —0.5 4 poles on one surface 62400 


eT A snot 


e) rings for couplings (laterally magnetised) 


dimensions magnetisation catalog number 
outer diam. inner diam. H 
mm tol. mm tol. mm tol. 
55 +005 15 +0.5 13 +0.1 12 poles on outer @ 4312 020 62430 
78 aay ( 58 +0.05 13 +0.1 12 poles on inner @ 62420 
Blocks 
Material: Fxd 100 F oo co Ss 
magnetised | AxB 
A = 

1243622 
dimensions catalog number 
A B H 
mm tolerance mn tolerance mm tolerance. . 
50 +1225 43 +1.1 11 +0.28 ~ 4312 020 66960 
10 +0.5 5 +0.5 3 +0.5 66760 


? a 4 
i § b j 
} i 
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PERMANENT MAGNET MATERIALS 


Block with holes 


Material: Fxd 100 
magnetised | A xB 
Catalog number 4312 020 66710 


Block 


Material: Fxd 100 
laterally magnetised 
8 poles on 75 x 15 


Catalog number 4312 020 66860 ee ee 


Segment 


Material: Fxd 100 
not magnetised 
Catalog number 4312 020 61500 


15 +04 
7) 


Special parts for colour TV sets 


Material: see below 
Supplied: magnetised 


N 4.6 £015 | 12 +0.3 | 


7262132 
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article dimensions in mm material magnetic axis —_ catalog number 
diameter d H 
Disc 20+0.35 Fxd100 diametric 3122 104 90620 
Bar 5-0.2 Fxd100 diametric 92850 
Segment see drawing P40 radial 93770 
Isotropic plastic-bonded ferroxdure 
Material: see below Supplied: magnetised 
article dimensions material magneticaxis catalog number 
Strip (9+0.3) x (3+0.1) P40 2 poles 4312 020 70020 
lateral 
Ring @(28 40.1) x (20.5+0.1) x (16.5+0.25) D55 2 poles on 4312 020 72040 
int. cire. 
Block (10.6 —0.6) x (10.6 —0.6) x (3 +0.15) P30 diametrical 3122 104 93540 
Bar @(S+0.2) x (40-1) P40 axial 3122 104 90360 
Rings with 1 to 3 lobes for T.V. SP10 2 poles on 
deflection units or P40 int. circ. 
Anisotropic ‘‘Ticonal’’ 
H 
Solid cylinders xr : I 
Material : see below re) 
Direction of magnetisation: axial & ; 

i : ; ; b MA 2436 35. 
Supplied : unmagnetised : aa <_MA _ re 
dimensions material catalog number 
d H 
mm tolerance mm tolerance 
12.9 —0.3 10 —0.05 ‘Ticonal’ 750 4322 059 75060 
15.8 —0.1 13 +0.1 ‘Ticonal’ 750 75030 
18 —0.4 12 —0.1 ‘Ticonal’ 600 60000 
19.4 +0.3 9.4 +0.1 ‘Ticonal’ 750 75080 
21 +0.5 16 +0.05 ‘Ticonal’ 600 60010 
28.3 +0.4 19.45 +0.05 ‘Ticonal’ 600 61060 
34.7 +0.4 19 +0.05 ‘Ticonal’ 600 61080 


Cylindrical slugs in “Ticonal” 750 can be supplied in any length. Standard diameters are between 
12 and 22 mm; others available if required 
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Rods 


Material: ‘Ticonal’ 500 
Direction of magnetisation: axial 


i Vey rs ee a er ra 


dimensions condition catalog number 
d H 

mm tolerance mm tolerance 

4 +0.2 6 +0.2 unmagnetised 4322 059 50070') 
5.5 —1 25 +0.5 magnetised 50100") 
8.1 -1 65 +0.5 magnetised 50110') 


1) Rods in these and other small. diameters can be supplied in any length between 6 and 100 mm. 


Blocks 


Material: see below = a 
Direction of magnetization: 1 face A x B 


Version: see below 


dimensions material version catalog number 
A B GC 
mm tol. mm tol. mm tol. 


2 +0.05 2.6 +0.05 2.25 —0.03 ‘Ticonal’ 900 unmagnetised 4322 059 90000 


4 +0.05 4 +0.05 5 +0.02 ‘Ticonal’ 900 unmagnetised 90010 
27-1 20 +05 17  +0.05 ‘Ticonal’ 450 unmagnetised 45130 
100 +1 12 +005 29.1 +005 ‘Ticonal’500 unmagnetised 50130') 
10.5 +0.2 17 +03 40 +0.05 ‘Ticonal’ 500 unmagnetised $0170 


1) with two mounting holes. 
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TYPE NUMBER INDEX OF 
TUBES, SEMICONDUCTORS, 
INTEGRATED CIRCUITS, 
COMPONENTS AND MATERIALS 


TYPE NUMBER INDEX OF TUBES, SEMICONDUCTORS 
AND INTEGRATED CIRCUITS 


A28-14W A68 AC172 B51 ADY 26 B87 
A31-20W A68 AC187 B52 ADZ11 B87 
A31-120W A68 AC187/01 B52 ADZ12 B87 
A44-120W A68 AC188 B52 AF121 B69 
A47-14W A69 AC188/01 B52 AF124 

A47-26W A69 ADO160/.. C248 AF125 B69 
AS50-120W A69 AD149 B86 AF126 B69 
A56-120X A70 AD161 B86 AF127 B70 
AS6-140X A70 AD162 B86 AF 139 B70 
AS59-11W A69 AD1056/.. C248 AF239 

A59-15W A69 AD1065/.. C249 AF2398S 

A59-16W A69 AD1256/.. C248 AF240 B71 
A59-23W A69 AD1265/.. C249 AF 267 B71 
A61-120W A69 AD2070/.. C244 AFY16 B71 
A63-120X AD2071/.. C248 AFY19 


A65-11W AD3070/ . . C244 AFY40 B71 
A66-120X A70 AD3370/ .. C244 AFZ12 B72 
A66-140X A70 AD3590/ . . C246 AGR9950 A150 
AA119 B2 AD3880/ . . C246 AP2151/.: C240 
AAY 11 AD3890/.. AP 2152) ee 


AAY21 AD4070/.. C244 AVP2153/ 2 C241 
AAY30 B2 AD4080/. . C244 APY 16 

AAY32 B2 AD4090/. . C245 to A187 
AAZ13 B3 AD4680/.. C246 APY19 

AAZ15 AD4690/ ... C247 


APY21 


AAZI17 AD5060/ . . C248 to 

AAZ18 B3 ADS5080/ . . C245 APY24 

AC125 B50 AD5780/ . . C247 APY41 

AC126 B50 AD6980/. . C247 to A187 
AC127 AD7061/.. C249 APY46 


APY56 


AC127/01 AD7065/ . . 


AC128 BS1 AD7080/ . . C245 APY57 A187 
AC128/01 B51 AD7091/.. C245 ASY 26 B105 
AC132 . B51 AD8065/.. C248 ASY27 B105 


AC132/01 AD8080/ . . C245 ASY 28 


D2 


ASY29 
ASY31 
ASY32 
ASY73 
ASY74 


ASY75 
ASY76 
ASY77 
ASY80 
ASZ15 


ASZ16 
ASZ17 
ASZ18 
ASZ20 
ASZ21 


AT1025/05 
AT1025/08 
AT1027/07 
AT1027/09 
AT1029/07 


AT1029/09 
AT1040 

AT1060/01 
AT1062/01 
AT1065/00 


AT1065/01 
AT1102/01 
AT1103 

AT1113/01 
AT1113/03 


AT1115 
AT1116 
AT1117 
ATI119 
ATi132/01 


AT2036/10 
AT2036/37 
AT2051/00 
AT2053/02 
AT2100/04 


AT2101/02 
AT4040/.. 
AT4041/07 
AT4041/08 
AT4041/14 


AT4041/15 
AT4042/02 
AT4042/12 
AT4043/86 
AT4045/07 


AT4045/08 
AT4046/07 
AT4046/08 
AT4050/11 
AT7672/90 


AUY10 
AVHC41 
AVHC201 
AW43-88 
AW47-91. 


AW53-80Z 
AW53-88 
AW59-90 
AWS59-91 
AW61-88 


AYY 10-120 
AZA41 


B310.. series 
B312.. series 
B318 .. series 


C263 
C264 
e272 
C273 
C274 


C275 
C276 
C280 
C281 
C282 


C282 
C283 
C284 
C285 
C285 


C286 
C285 
C286 
C286 
C252 


B88 
A146 
A146 

A70 

A7l1 


A71 
A7l 
A71 
A71 
A72 


B29 
A2 
A149 
A149 
A149 


B330 .. series A149 
B410.. series A149 
B419 .. series A149 
BA100 B3 
BA102 B15 


BA114 B3 
BA145 B4 
BA148 B4 
BA182 B4 
BA216 B4 


BA217 B4 
BA218 BS 
BA219 BS 
BA220 BS 
BA221 BS 


BA222 B5 
BAV10 BS 
BAV40 B6 
BAV41 B6 
BAV42 B6 


BAV43 B8 
BAV45 B8 
BAW56 B136 
BAW62 B8 
BAW99 B113 


BAX12 B8 
BAX13 B9 
BAX15 B9 
BAX16 B9 
BAX17 B9 


BAX18 B9 
BAY 66 B15 
BAY 96 B15 
BB60 C15 
BB104B B15 


D3 


TYPE NUMBER INDEX OF TUBES, SEMICONDUCTORS 
AND INTEGRATED CIRCUITS 


BB104G B15 (ey BCY70 B65 
12-BB105A B16 B136 BCY71 B65 
12-BB105B B16 B136 BCY72 B66 
12-BB105G B16 B137 BCY87 B140 
12-BB106 B16 B137 BCY88 B140 
BB110B B16 B137 BCY89 B141 
BB117 B17 B60 BCZ10 B66 
BC107 B53 B60 BCZ11 B66 
BC108 B53 B60 BCZ12 B66 
BC109 B53 B61 BD115 B89 
BC146 B54 B6él BD124 B89 
BC147 B54 Bél BD131 B89 
BC148 B54 Bél BD132 B90 
BC149 B54 Bél BD133 B90 
BC157 B54 B137 BD135 B90 
BC158 B55 BCW70 B138 BD136 B90 
BC159 B55 BCW71 B138 BD137 B91 
BC177 B55 BCW72 B138 BD138 B91 
BC178 B55 BCY 10 B62 BD139 B91 
BC179 B56 BCY11 B62 BD140 B91 
BC200 BS6 Bey 12 B62 BD144 B104 
BC237 B57 BCY30 B62 BD181 B92 
BC238 B57 BCy31 B62 BD182 B92 
BC239 B57 BCY32 B63 BD183 B92 
BC307 B57 BCY33 B63 BDY10 B93 
BC308 B58 BCY34 B63 BDY11 B93 
BC309 B58 BCY 38 B63 BDY20 B93 
BC327 B58 . BCY39 B63 BDY38 B93 
BC328 B59 BCY40 B63 BDY60 B94 
BC337 B59 BCY54 B64 BDY61 B94 
BC338 B59 BCY55 B140 BDY90 B94 
BC407 B59 BCY56 B64 BDY91 B94 
BC408 B59 BCY5S7 B64 BDY92 B94 
BC409 B60 BCYS58 B65 BEY801 B73 
BCA1 C3 BCY59 B65 BF115 B72 
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B72 
B73 
B73 
B73 
B73 


B73 
B74 
B74 
B74 
B74 


B75 
B75 
B75 
B75 
B76 


B76 
B76 
B77 
B77 
B77 


B77 
B78 
B78 
B78 
B78 


B78 
B128 
B79 
B79 
B79 


B138 
B139 
B139 
B139 
B128 


BFS21A 
BFS22A 
BFS23A 
BFS28 
BFS92 


BFS93 
BFS94 
BFS95 
BFW10 
BFW11 


BFW12 
BFW13 
BFW16A 
BFW17A 
BFW30 


BFW45 
BFW61 
BFW92 
BFX34 
BFX44 


BFX89 
BFY44 
BFY50 
BFYS5S1 
BEY 52 


BFYS55 
BFY70 
BFY90 
BLX13 
BLX14 


BLX69 
BLY 14 
BLY17 
BLY83 
BLY84 


B128 


B97 
B97 
B129 
B80 


B80 
Bsa 
B80 
B130 
B130 


B130 
B130 
B81 
B81 
B81 


B104 
B131 
B82 
B109 
B82 


B82 
B97 
B83 
B83 
B83 


B83 
B98 
B84 
B98 
B98 


B98 
B99 
B99 
B99 


BLY87A 
BLY88A 
BLY89A 
BLY90 

BLY91A 


BLY92A 
BLY93 
BLY94 


BPX10 
to 

BPX14 
BPX25 
BPX29 
BPX40 
BPX41 


BPX42 
BPX56 
BPX57 
BPX71 
BPY10 


BPY20 
to 
BPY24 
BPYS1 
to 
BPY57 


BPY58 
BPY59 
BPY68 
BPY69 
BPY75-300 
BPY76 
BPY77 
BPY81 

to 


B100 
B100 
B100 
B100 
B101 


B101 
B101 
B101 


A188 


A135 
A135 
A135 
A135 


A135 
A188 
A188 
A135 
A135 


A188 


A189 


A189 
A136 
A136 
A136 
A191 
A135 
A135 


A190 


B99 BPY87 
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D6 


BPY88 
BPY89 
BR 100 
BRY39 
BRY39(SCS) 


BRY39(PUT) 
BSS27 
BSS28 
BSS29 
BSV52 


BSV64 
BSV68 
BSV78 
BSV79 
BSV80 


BSV81 
BSV86 
BSV87 
BSV88 
BSV96 


BSV97 
BSV98 
BSW41 
BSW66 
BSW67 


BS W68 
BSW69 
BSX12 
BSX12A 
BSX19 


BSX20 
BSX21 
BSX44 
BSX59 
BSX60 


A190 
A190 
B36 
B36 
B141 


P142 
B109 
B109 
B110 
B139 


B110 
B110 
B131 
B131 
B131 


B132 
B110 
Bill 
B1l1 
B1il 


Bill 
Bill 
B112 
B112 
B112 


B112 
B112 
B113 
B113 
B113 


B114 
B114 
B114 
B114 
B115 


BSX61 
BSX82 
BSY 10 
BSY11 
BSY38 


BSY39 
BT100A series 
BT101 series 
BT102 series 
BTW23 series 


BTW 24 series 
BTW30 series 
BTW31 series 
BT W47 series 
BT W92 series 


BTX18 series 
BTX35 series 
BTX36 series 
BTX37 series 
BTX38 series 


BTX41 series 
BTX47 series 
BTX48 series 
BTX49 series 
BTXS0 series 


BTX68 series 
BTX81 series 
BTX82 series 
BTX92 series 
BTX94 series 


BTX95 series 
BTY79 series 
BTY87 series 
BTY9Q1 series 
BTY95 series 


B115 
B115 
B115 
B115 
B115 


B116 
B36 
B37 
B37 
B38 


B38 
B38 
B39 
B39 
B39 


B40 
B40 
B40 
B40 
B40 


B41 
B41 
B41 
B42 
B42 


B42 
B42 
B43 
B43 
B44 


B44 
B44 
B45 
B45 
B45 


BTY99 series 


BU105 B104 
BU108 B104 
BXY27 B17 


BXY28 


BXY29 


BXY32 B17 
BY118 B29 
BY 126 B29 


BY127 


BY 164 


BY176 B29 
BY179 B46 
BY 184 B29 


BY185 


BY 187 


BYX10 B30 
BYX13 series B30 
BYX22 series B30 


BY X23 series 


BYX25 series 
BYX27 series B30 
BYX29 series B31 
BY X30 series 
BYX32 series 


BYX33 series 
BYX34 series 
BYX35 

BY X36 series 
BYX38 series 


BYX39 series 
BY X40 series 
BY X42 series 
BYX45 series 
BY X46 series 


BYX48 series 
BYX50 series 
BYXS51 series 
BYX52 series 
BYX56 series 


BYX59 series 
BZX29 series 
BZX48 
BZX49 
BZX50 


BZX61 series 
BZX70 series 
BZX75 series 
BZX79 series 


BZY56 

to 

BZY63 
BZY78 
BZY88 series 
BZY91 series 


BZY93 series, 
BZY94 series 
BZY95 series 
BZY 96 series 


BZZ14 
to 
BZZ29 
G35) 
C3JA 
C3m 


CM20 
CP16 series 
CP23 series 
CQY11B 
CR16 


B34 
B34 
B34 
B34 
B35 


B35 
B19 
B20 
B20 
B20 


B20 
B21 
B21 
B22 


B22 


B23 
B23 
B24 


B24 
B25 
B25 
B26 


B26 


Al6l 


Al6l 
ASO 


C36 


C196 
C199 
A137 
C172 


CR25 
CR37 
CR52 
CR68 
CR93 


CRY1 
CRY2 
CRY3 
CRY4 
CRY101 


CRY 103 
CRY 104 
CSPD 
D3a 
D7-190.. 


D10-11.. 
D10-12.. 
D10-160.. 
D10-161.. 
D10-170GH 


D10-200GH/07 
D13-15.. 
D13-16.. 
D13-16. ./01 
D13-19.. 


D13-21.. 
D13-26.. 
D13-26. ./01 
D13-27GH 
D13-450GH/01 


D13-480.. 
D13-481 .. 
D13-500GH/01 
D14-120.. 
D14-121.. 


D14-122.. 
D14-123.. 
D14-160GH/09 
DC70 

DCA3 


DCA10 
DCD50 
DCG1/250 
DCG4/1000ED 
DCG4/1000G 


DCG4/5000 
DCG5/5000EG 
DCG5/5000GB 
DCG5/5000GS 
DCG6/18 


DCG6/18GB 
DCG6/6000 
DCG7/100 
DCG7/100B 
DCG9/20 


DCG12/30 
DCX4/1000 
DCX4/5000 
DF61N 
DF66 


DF67 
DG7-5 
DG7-6 
DG7-31 
DG7-32 


DG7-36 
DG10-5 
DG10-6 
DG10-74 
DG13-2 


ATT 
A77 
A77 
ASO 

C4 


C8 
C13 
A150 
A150 
A150 


A151 
A151 
AlS1 
A151 
A151 


Al51 
A152 
A152 
A152 
A152 


A153 
A153 
A153 
AS1 
AS1 


AS1 
A771 
A77 
AT78 
A78 


A78 
A79 
A79 
AT79 
A79 
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DG13-32 
DG13-34 
DH3-91 
DH7-11 
DH7-78 


DH10-78 
DL20 
DLS0 
DLS1 
DLS53 


DLS55 
DL64 
DL66 
DL68 
DL96 


DM70 
DM71 
DM160 
DN7-11 
DN7-36 


DN7-78 
DN10-78 
DOA40 
DOA42 
DOA61 


DP7-5 
DP7-6 
DP7-11 
DP7-78 
DP10-6 


DP 10-74 
DP10-78 
DP13-2 
DP13-34 
DX206 


AT9 
A80 
A77 
AB 
ATB 


A79 
C287 
C288 
C288 
C289 


C290 
AS51 
AS1 
A52 

A2 


A2 
A3 
A52 
A78 
A78 


AT8 
A79 
C10 
C10 
C16 


A77 
A771 
A78 
A78 
A79 


A719 
A79 
A79 
A80 
A125 


DY51 
DY86 
DY87 
DY802 
DZD40 


EIT 
E10-12.. 
E10-130.. 
E13/7/3 
E20/10/5 


E30/15/7 
E42/21/15 
E55/28/21 
E55L 

E65/32/13 


E80CC 
E80CF 
E80F 
E80L 
E80T 


E81L 
E82CC 
E83CC 
E83F 
E84L 


E86C 
E88C 
E88CC 
E90CC 
E90F 


BO2CC 
E99F 


 E130L 


E180CC 
E180F 


A4 
A4 
A4 
C10 


A196 
A80 
A80 

C368 

C368 


C368 
C368 
C368 

A52 
C368 


A52 
AS3 
AS3 
AS3 
A196 


AS3 
A53 
AS54 
AS4 
AS4 


ASS 
ASS 
ASS 
AS55 
ASS 


AS56 
AS6 
AS6 
AS7 
AS7 


E182CC 


E186F AS57 
E188CC A58 
E235L AS8 


E236L 


E280F 


E282F AS9 
E283CC A59 
E288CC AS9 


E810F 


EA52 


EA53 A129 
EA76 A52 
EAA91 A4 


EABC80 


EAF41 
EAF42 AS 
EB41 
EBC3 
EBC41 


EBC81 
EBE2 

EBF80 
EBF83 
EBF89 


EBL1 
EBL21 
be Ony) 
EC80 
EC81 


EC86 
EC88 
EC90 
EC91 
EC92 


D8 


BCoT 
BCIS7 
EC158 
EC900 
EC1000 


EC8010 
ECC40 
ECC81 
ECC82 
ECC83 


ECC84 
ECC85 
ECC86 
ECC88 
ECC186 


ECC189 
ECC2000 
ECF80 
ECF86 
ECF200 


ECF201 
ECF801 
ECF802 
ECH3 
ECH4 


ECH21 
ECH41 
ECH42 
ECH81 
ECH83 


ECH84 
ECH200 
ECL80 
BCI82 
ECL84 


A8 
A129 
A130 

A8 

A60 


Aél 
A9 
A9 
A9 
A9 


A9 
Al0 
A10 
A10 
Aél 


A10 
A61 
Al0 
A10 
A10 


A10 
A10 
All 
All 
All 


All 
Al2 
Al2 
Al3 
Al3 


Al4 
Al4 
Al4 
Al5 
A15 


ECL85 
ECL86 
ECL805 
ED500 
EF6 


EF9 

EF22 
EF40 
EF41 
EF42 


EF43 
EF50 
EF80 
EF83 
EF85 


EF86 
EF89 
1 bo) 
BE92 
EF95 


EF97 
EF98 
EF183 
EF184 
BEES! 


EFL200 
EF P60 
EH90 
EL3N 
EL34 


EL36 
EL41 
EL42 
EL60 
EL81 


Al5 
Al5 
Al5 
Al6 
Al6 


Al6 
A16 
Al6 
Al7 
Al7 


Al7 
A61 
Al7 
Al7 
Al8 


Al8 
Al8 
Al8 
Al9 
Al19 


Al19 
A19 
A19 
A20 
A62 


A20 
A62 
A20 
A20 
A20 


A21 
A21 
A22 
A22 
A22 


EL82 
EL83 
EL84 
EL86 
EL91 


EL95 

EL360 
ELS00 
EL503 
ELS504 


EL508 
EL509 
BESI9 
EL802 
ELC1004 


ELC1024 
ELC1034 
ELC1054 
ELC2000S 
EM80 


EM81 
EM84 
EM87 
EPD 
EPD60 


BYSt 
EY81 
EY82 
EY86 
EY87 


EY88 
EYS00A 
EZ40 
EZ41 
EZ80 


A22 
A23 
A23 
A23 
A23 


A24 
A62 
A24 
A24 
A24 


AZS 
A25 
A25 
A25 
C254 


C256 
C257 
C258 
P59 

A25 


A25 
A25 
A26 
C21 
C27 


A26 
A26 
A26 
A26 
A26 


A26 
A27 
A27 
A27 
A27 
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EZ81 
F044 
F045 
F046 
F047 


F048 
F050 
FO51 
F053 
F054 


F057 
F058 
F059 
FCH101 
FCH111 


FCH121 
FCH131 
FCH141 
FCH151 
FCH161 


BEHI71 
FCH181 
BCH TS 1 
FCH201 
FCH211 


FCH221 
FCH231 
FCH281 
FCH291 
FCH301 


FCH311 
FCH321 
FCJ101 
FCJ111 
FEJ121 


D10 


A27 
C78 
C87 
C83 
C84 


C9t 
C85 
C91 
C86 
C80 


C89 
C82 
79 
B146 
B146 


‘B146 


B146 
B146 
B146 
B146 


B146 
B146 
B146 
B146 
B146 


B148 
B148 
B148 
B148 
B148 


B148 
B148 
B150 
B150 
B150 


i 


FCJ131 
FCJ141 
FCJ191 
FCJ201 
FCJ211 


FCK111 
FCL101 
FCY101 
FDH106 
FDH116 


FDH126 
FDH136 
FDH146 
FDH156 
FDJ106 


FDN106 
FDN116 
FDN126 
FDN136 
FDN146 


FDN156 
FDN186 
FDN206A 
FDN206B 
FDN216A 


FDN216B 
FDN506 
FDNS516 
FDNS536A 
FDN536B 


FDQ106 


PORITI6Z.. «: 


FDR116Z1 


* FDRI26Z ... 


FDR126Z1 


B150 
B150 
B150 
B150 


B152 
B152 
B152 
B156 
B162 


B166 
B170 
B174 
B178 
B180 


B186 
B189 
B190 
B191 
B194 


B196 
B198 
B200 
B200 
B202 


B202 
B204 
B204 
B208 
B208 


B210 
B214 
B214 
B220 
B220 


ee 


FDR131Z1 
FE3 

FF4 

FF10 


BEA 
FF12 
FF90 
FI-2 
FI-3 


FI-4 

FI-11 
FI-14 
FI-21 
FI-23 


FI-41 

FI-41F 

FI-42 

FI-43 
FJH101/7430 


FJH111/7420 
FJH121/7410 
FJH131/7400 
FJH141/7440 
FJH151/7450 


FJH161/7451 
FJH171/7453 
FJH181/7454 
FJH191/7480 
FJH221/7402 


FJH231/7401 
FJH241/7404 
FJH251/7405 
FJH261/7442 
FJH291/7403 


ROR ITZ ie, 


B224 
B224 
C2 
G2 
C6 


C6 
C6 
C17 
C45 
C45 


C45 
C45 
C45 
C46 
C46 


C46 
C46 
C46 
C47 
B236 


B236 
B236 
B236 
B236 
B236 


B236 
B238 
B238 
B238 
B238 


B238 
B238 
B238 
B238 


‘ 
. 
; 


FJJ101/7470 
FJJ111/7472 
FJJ121/7473 
FJJ131/7474 
FJJ141/7490 


FJJ151/7491A 


FJJ181/7475 
FJJ191/7476 
FJJ211/7493 
FJJ251/7492 


FJJ261/74107 


FJL101/7441 
FJY 101/7460 
G40-25 
G40-50 


GA11 
GDM11 
GDM12 
GDM21 
GY501 


IVSR 
142/7.5/15 
JP8-02B 
JP9-2.5D 


JP9-2.5E 
JP9-7A 
JP9-7D 
JP9-15 
JP9-15B 


B240 
B240 
B240 
B240 
B240 


B240 
B240 
B242 
B242 
B242 


B242 
B242 
B242 
A149 
A149 


C7 
CSO 
C50 
C50 
A27 


A28 
C372 
C372 
C372 
C372 


C8 
C20 
C368 
A120 


A120 


A120 
A120 
A120 
A120 
A120 


JP9-18 
JP9-75 
JPT9-01 
K81A 
KS9-20B 


KS9-20D 
KS9-40 
KS9-40B 
KS9-40D 
LB6-25 


LIP1 
LRDS50O 
LSU60 
M17-140W 
M17-141W 


M21-11W 
M21-12W 
M24-100W 
M28-12W 
M31-120W 


M36-11W 
M36-16W 
M38-120W 
MC13-16 
MFO0.5A 


MF2A 
MG13-38 
MIDS50 
MK13-16 
MPD 


MR24 
MR24C/D 
MR25 
MR30 - 
MR31 


Al21 
A121 
A125 
A196 
A126 


A126 
A126 
A126 
A126 
A128 


C24 
C13 
C18 
A87 
A87 


A87 
A87 
A87 
A88 
A88 


A88 
A88 
A89 
A89 
Cre 


C19 
A89 
Cit 
A89 
C23 


C177 


C179 
C175 
Ci7s 
C180 


MR34 
MR34C/D 
MR39 
MR52 
MRS54 


MR54C/D 
MRS58 
MR81 
MU13-38 
MW13-38 


MY 13-38 
NICSO 
OA2 
OA2WA 
OAS 


OAT 
OA9 
OA47 
OA70 
OA72 


OA73 
OAT79 
OA81 
OA85 
OA90 


OA91 
OA92 
OA95 
OA200 
OA202 


OAP12 
OAZ200 
to 
OAZ207 
OB2 


C177 
C179 
C180 
e175 
C177 


C179 
C180 
C180 
A89 
A89 


A89 
Ci 
A167 
A167 
B9 


B10 
B10 
B10 
B10 
B10 


B10 
Bll 
Bil 
Bli 
Bil 


Bil 
B12 
B12 
B12 
B12 


A136 


B27 


A167 


TYPE NUMBER INDEX OF TUBES, SEMICONDUCTORS 
AND INTEGRATED CIRCUITS 


OB2WA 
OC139 
OC140 
OC141 
OCP70 


OM200 
ORP10 
ORP13 
ORP30N 
ORPSO 


ORP52 
OR P60 
ORP61 
OR P62 
ORP63 


A167 
B116 
B116 
B116 
A136 


B248 
A137 
A137 
A132 
A132 


A132 
A132 
A132 
A133 
A133 


PIACG. /:.. C32 
P3FCB../... C32 
P3HCB.,/... C31 
P3RB../... C31 
P9/5 C341 


P11/7 C342 
P14/8 C344 
P18/11 C346 
P22/13 C348 
P26/16 C350 


P30/19 C352 
P36/22 C354 
P42/29 C354 
PAI C3 
PA10 C8 


OR P69 

ORP90 

OS2 

OS11 

OSB9110 series 


OSB9210 series 
OSB9310 
OSB9410 
OSM9110 series 
OSM9210 series 


~ A133 


A133 
C3 
C7 

B47 


B47 
B48 
B48 
B47 
B47 


PA60 C15 
PAA1 C3 
PAA10 C8 
PABC80 A28 
PC86 A28 


PC88 A28 
PC92 A28 
PC97 A29 
PC900 A29 
PCC85 A29 


OSM9310 
OSM9410 
OSS9110 series 
OSS9210 series 
OSS9310 


OSS9410 


PIFCB../... 
PIHCB. /... 
PIRR:/... 


D12 


B48 
B48 
B47 
B47 
B48 


B48 
C32 
C32 
C31 
C31 


PCC88 A29 


PCC189 A29 
PCF80 A30 
PCF86 A30 
PCF200 A31 


PCF201 A31 
PCF801 A32 
PCF802 A32 
PCH200 A33 


PCL82 


PCL84 
PCL85 
PCL86 


PCL805 
PD1 


PD11 
PDS500 
PD510 
PDAI 
PDUSOA 


PDUSOB 
PE0S/25 

PE06/40E 
PE06/40N 
PE06/40P 


PE1/100 
PF86 
PFL200 
PGI 
PL2D21 


PL3C23A 
PL10 
PL36 
PL81 
PL82 


PL83 
PL84 
PL95 
PL105 
PL106 


PL150 
PL255 
PL260 
PLS500 
PL504 


A34 
A34 
A34 

C3 


GI 
A34 
A34 

C3 
C13 


C13 
A103 
A103 
A103 
A103 


A103 
A35 
A35 

CS 

A159 


A159 
A159 
A35 
A35 
A36 


A36 
A36 
A36 
A159 


A159 
A160 
A36 


— a 


PLS505 


PL508 A37 
PLS09 A37 
BES19 A38 


PL802 


PL1607 


PL5544 A160 
PL5545 A160 
PBS555 A176 


PL5557 


PL5559 


PL5632 Al61 
PL5684 Al61 
PLS727 Al61 
PL6574 A162 


PL6755A A162 
PM84 A38 
PRI G3 
PR52 C182 
PS2 C3 


PS10 @1/ 
PS90 ON) 
PS1010 A182 
PS1011 A182 
PS1012 A182 
PS1013 A182 
PS1014 A182 
PS1014SF A182 
PS1520 A182 
PS1521 A182 
PS1531 A183 
PS2010/50 A183 
PS2010/100 A183 
PS5302 A182 


PS5400 A184 


PS5410 
PSM40 
PSRS50 
PSU60 
PSU61 


PWB63 
PY81 
PY82 
PY88 
PY 500 


PYSO0A 
Q13-110.. 
QB2/250 
QB3/200 
QB/300 


QB3/300GA 
QB3.5/750 
QB3.5/750GA 
QB4/1100 
QB4/1100GA 


QB5/1750 
QBS5/2000 
QBL3.5/2000 
QBL4/800 
QBL5/3500 


QBW5/3500 
QC05/35 
QE03/10 
QE04/10 
QE05/40 


QE05/40F 
QE05/40H 
QE05/40K 
QE08/200 
QE08/200H 


A184 
Cll 
C12 
C18 
C18 


Gis 
A38 
A38 
A39 
A39 


A39 
A89 
A104 
A104 
A104 


A104 
A104 
A104 
A105 
A105 


A105 
A105 
A105 
A105 
A105 


A106 
A106 
A106 
A106 
A106 


A107 
A107 
A107 
A107 
A107 


QEL1/150 
QEL1/150H 
QEL2/200 
QEL2/275 
QEL2/275H 


QQC03/14 
QQC04/15 
QQE02/5 

QQE03/12 
QQE03/20 


QQE03/32 
QQE04/5 
QQE04/20 
QQE06/40 
RA2A 


RA2B 
RD10 
RD11 
RI-12 
RI-20 


RICSO 
RM4 
RM5 
RM6-R 
RM6-S 


RM8 

RBY13 
RPY18 
RPY19 
RPY20 


RPY27 
RPY33 
RPY41 
RPY43 
PRY) 


D13 


PRY58 
RPY71 
RPY76A 
RSA61 
RSR10 


$5600 
$5600/01 
$5600/02 
$5600/03 
SAM series 


SG1 
SIDS50 

SIS series 
SL109 
SPF series 


SPH series 
SUS0O 
TAA263 
TAA293 
TAA300 


TAA310 
TAA320 
TAA350 
TAA370 
TAA435 


TAA450 
TAAS21 
TAAS22 
TAAS50 
TAAS60 


TAAS70 
TAAS580 
TAA630 
TAA640 
TAA700 


D14 


TYPE NUMBER INDEX OF TUBES, SEMICONDUCTORS 
AND INTEGRATED CIRCUITS 


TAA840 
TAA960 
TAA970 
TAB101 

TAD100 


TAL12/10 
TAL12/20 
TAL12/35 
TAW12/10 
TAW12/20 


TAW12/35G 
TB2.5/300 
TB2.5/400 
TB3/750 
TB4/1250 


TB4/1500 
TB5/2500 
TBA221 
TBA222 
TBA240 


TBA281 
TBH6/14 

TBH6/6000 
TBH7/8000 
TBH7/9000 


TBH12/25 
TBH12/38 
TBL2/300 
TBL2/400 
TBL2/500 


TBL6/14 
TBL6/20 

TBL6/4000 
TBL6/6000 
TBL7/8000 


B254 TBL7/9000 

B268 TBL12/25 

B246 TBL12/38 
B267 TBL12/40 

B254 TBL 12/100 
A90 TBL15/125 
A90 TBW6/14 
A90 TBW6/6000 
A90 TBW7/8000 
AQ TBW7/9000 
A91 TBW12/25 
A91 TBW12/38 
A91 TBW12/100 
A91 TBW15/125 
A91 TH71 

A92 TH73 

A92 TH75 

B252 TT60 

B252 TT61 

B259 TULO 

B268 TU60 

A92 TVHC40 
A92 UABC80 
A92 UAF42 
A92 UB41 

A92 UBC41 
A92 UBC81 
A92 UBF80 
A93 UBF89 
A93 UCC85 
A93 UCH21 
A93 UCH42 
A93 UCH81 
A93 UCL82 
A94 UF41 

alee bb 


A94 
A94 
A94 
A94 


A9S 
A95 
A9S 
A9S 
A95 


A9S 
A9S 
A95 


UF42 
UF80 
UF85 
UF89 
UL41 


UL84 
UM84 
UMC60 
UPA61 
UY41 


UY42 
UY82 
UY85 
UY89 
VSO 


WRO0617 
WRO617E 
WR0825 
WRO0825E 
WRO0842 


WRO0842E 
WRO0865 
WRO865E 
X22 

X30 


X35 

XA1000 
XA1001 
XA1002 
XA 1003 


XL7900 
XP1000 
XP1001 
X P1002 
X P1003 


XP1004 
XP1005 
XP1006 
XP1010 
XP1011 


XPI1015 
XP1016 
XP1020 
XP1021 
XP1023 


XP1030 
XP1031 
XP1032 
XP1033 
XP1034 


X P1040 
XP1041 
XP1050 
XP1051 
XP1052 


XP1053 
XP1110 
MBL 
XP114 

XP1115 


XP1116 
XP1117 
XP1118 
XP1119 
XP1120 


XP1121 
XPt122 
XP1123 
XP1130 
XP1131 


A138 
A138 
A138 
A138 
A138 


A138 
A138 
A138 
A138 
A138 


A139 
A139 
A139 
A139 
A139 


A139 
A139 
A184 
A184 
A184 


A184 
A139 
A140 
A140 
A140 


A140 
A140 
A140 
A140 
A144 


Al44 
A144 
Al44 
Al44 
A144 


XP1140 
XP1141 
XP1143 
XP1180 
XP1190 


XP1191 
XP1192 
XP1193 
X P1200 
XP1210 


XP1220 
XP1230 
XQ1010 
XQ1020 
XQ1020B 


XQ1020G 
XQ1020L 
XQ1020R 
XQ1021 

XQ1021B 


XQ1021G 
XQ1021R 
XQ1022 
XQ1023 
XQ1023L 


XQ1023R 
XQ1024 
XQ1024R 
XQ1025 
XQ1025L 


XQ1025R 
XQ1026 
XQ1026R 
XQ1031 
XQ1032 


Al41 
Al41 
Al41 
Al41 
A184 


A184 
A184 
A184 
A184 
Al4t 


Al41 
Al4l 
A85 
A8&1 
A81 


A81 
A81 
A8l 
A81 
A81 


A8l 
A81 
A81 
A81 
A81 


A8l 
A82 
A82 


TYPE NUMBER INDEX OF TUBES, SEMICONDUCTORS 
AND INTEGRATED CIRCUITS 


nian Wiig eer 

XQ1040 A85 XQ1240 A86 YD1332 A100 
XQ1041 A85 XQ1241 A86 - YD1333 A101 
XQ1042 A85 YD1000 A95 YD1342 A101 
XQ1043 A85 YD1001 A996 YD1343 A101 
XQ1044 A85 YD1002 A96 YD1352S A101 
XQ1050 A86 YD1010 A96 YH1090 A128 
XQ1051 A86 YD1012 A96 YH1170 A128 
XQ1052 A86 YD1050 A130 YH1172 A128 
XQ1053 A86 YD1120 A96 YH1210 A128 | 
XQ1054 A86 YD1130 A96 YJ1000 A121 | 
XQ1070 A82 YD1140 A97 YJ1010 A121 : 
XQ1070/01 A82 YD1141 A97 YJ1011 A121 
XQ1070B A82 YD1150 A97 YJ1020 A121 
XQ1070/01B A82 YD1151 A97 YJ1021 A121 
XQ1070G A82 YD1152 A97 YJ1030 A121 
XQ1070/01G A82 YD1160 A97 YJ1040 A121 
XQ1070L A82 YD1161 A97 YJ1060 A122 

| XQ1070/01L A82 YD1162 A98 YJ1071 A122 

| XQ1070R A82 YD1170 A98 YJ1110 A122 
XQ1070/01R A82 YD1171 A98 YJ1120 A122 
XQ1071 A83 YD1172 A98 YJ1121 A122 
XQ1071/01 A83 YD1173 A98 YJ1140 A122 
XQ1071B A83 YD1180 A98 YJ1160 A125 
XQ1071/01B A83 YD1182 A99 YJ1162 A125 

| XQ1071G A83 YD1190 A99 YJ1191 A125 

| XQ1071/01G A83 YD1192 A99 YJ1200 A122 
XQ1071R A83 ¥D1193 A99 YJ1280 A125 
XQ1071/01R A83 YD1202 A99 YJ1290 A123 
XQ1072 A83 YD1203 A99 YJ1300 A123 
XQ1080 series A83 YD1212 A99 YK1000 A126 
XQ1090 series A83 YD1213 A99 YK1001 A126 
XQ1210 series A83 YD1240 A100 YK 1002 A126 
XQ1213 A83 YD1300 A100 YK1004 A126 
XQ1220 series A84 YD1301 A100 YK 1005 A126 
XQ1230 series A84 YD1330 A100 YK1010 A126 


D16 


YK1090 
YK1091 
YK1110 
YK1150 
YL1000 


YL1010 
YL1011 
YL1012 
YL1020 
YL1030 


YL1060 
YL1070 
YL1071 
YL1080 
YL1090 


YL1091 
YL1100 
YL1101 
YL1102 
YL1103 


YL1110 
YL1120 
YUH?! 
YL1130 
YL1150 


YL1170 
YL1181 
YL1182 
YL1190 
YL1200 


YL1210 
YL1220 
YL1230 
YL1240 
YL1250 


YL1290 
YL1320 
YL1330 
YL1340 
YL1341 


YL1360 


YL1370 
YL1371 
¥1E1372 
YL1420 


YL1430 
YL1440 
YL1470 
YE1520 
YL3619 


YL3620 
YL3621 
YL3622 
YL3670 
YE3672 


YL3678 
YL3680 
YL3682 
YL3687 
YL3690 


YL4200 
Z70U 
ZT1U 
ZS04S 
ZSOSS 


Z803U 
Z900T 
ZA1001 
ZA 1002 
ZA1004 


ZC1040 
ZC1050 
ZC1060 
ZM1000 

ZM1000R 


ZM1001 
ZM1001R 
ZM1002 
ZM1005 
ZM1005R 


ZM1020 
ZM1021 
ZM1022 
ZM1023 
ZM1024 


ZM1025 
ZM1030 
ZM1031/01 
ZM1032 
ZM1033/01 


ZM1040 
ZM1041 
ZM1042 
ZM1043 
ZM1050 


ZM1080 
ZM1081 
ZM 1082 
ZM1083 
ZM1162 


ZM1170 
ZM1172 
ZM1174 
ZM1175 
ZM1176 


TYPE NUMBER INDEX OF TUBES, SEMICONDUCTORS 
AND INTEGRATED CIRCUITS 


ZM1177 
ZM1200 
ZM1202 
ZM1204 
ZM1206 


ZM1230 
ZM1232 
ZM1310 
ZM1320 
ZM1325 


ZP1080 
ZP1081 
ZP1082 
ZP1083 
ZP1100 


ZT1000 
ZT1001 
ZT1011 
ZX1051 
ZX1052 


ZX 1053 
ZX 1060 
ZX1061 
ZX 1062 
ZX1063 


ZY 1000 
ZY 1001 
ZY 1002 
ZZ1000 
0A2 


OA2WA 
0B2 
OB2WA 
IMLU 


A174 
A174 
A174 
A174 


A174 
A174 
A174 
A174 
A175 


A178 
A178 
A178 
A178 
A178 


A153 
A153 
A162 
A176 
A176 


A176 
A176 
A176 
A177 
A177 


A154 
A154 
A154 
A168 
A167 


A167 
A167 
A167 

C24 


D18 


1N748A 
to 
1N759A 
1N914 
IN914A 
1N914B 


1N916 


1N916A 
1N916B 
1N4009 
1N4148 


1N4150 
1N4151 
1N4154 
1N4446 
1N4448 


1N5152 
1N5153 
IN5155 
1N5157 


1N5729B 
to 
1N5757B 


2C39A 


2C39BA 
2DCA2 


2.DCA11 
2.DCA12 
2.GI1 
2.GI10 
2.GI11 


2.GI12 
2.1A60 
21D1 
2342 
2I51A 


B27 


B12 
B12 
B12 


B13 
B13 
B13 
B13 
B13 


B13 
B14 
B14 
B14 
B14 


BI8 
B18 
B18 
B18 


B28 


A130 
A130 


2355 


2K25 A127 
2.LPA60 C15 
2N174 B95 
2N277 B95 


2N441 B95 
2N706A B117 
2N708 B117 
2N709 


2N743 


2N744 
2N753 
2N914 
2N929 
2N930 


2N1100 
2N1131 
2N1132 
2N1302 
2N1303 


2N1304 
2N1305 
2N1306 
2N1307 
2N1308 


2N1309 
2N1613 
2N1711 
2N1893 
2N2218 


2N2218A 
2N2219 
2N2219A 
2N2221 
2N2221A 


a a 


2N2222 
2N222A 
2N2297 
2N2368 
2N2369 


2N2369A 
2N2475 
2N2483 
2N2484 
2N2894 


2N2894A 
2N2904 
2N2904A 
2N2905 
2N2905A 


2N2906 
2N2906A 
2N2907 
2N2907A 
2N3055 


2N3133 
2N3134 
2N3303 
2N3375 


2N3426 
2N3442 
2N3553 
2N3570 


2N3571 
2N3572 
2N3632 


B122 
B122 

B85 
B123 
B123 


B123 
B123 
B85 
B85 
B124 


B124 
B125 
B125 
B125 
B125 


B125 
B126 
B126 


'B126 


B95 


B126 
B127 
B127 
B102 


B127 
B95 
B102 
B85 


B85 
B85 
B102 


2N3771 
2N3772 
2N3823 


_2N3866 


2N3924 


2N3926 
2N3927 
2N3966 
2N4036 
2N4091 


2N4092 
2N4093 
2N4347 
2N4391 
2N4392 


2N4427 
2N4856 
2N4857 
2N4858 
2N4859 


2N4860 
2N4861 


2.NOR60 
2.NOR61 


22 


2.SF60 
2.SRA10 
2.581 
2.TG13 
2.TG14 


2.TG90 
2.2N1 
2.3N1 
3C45 


3.NORS5O0 


B96 
B96 
B132 
B102 
B103 


B103 
B103 


B132. 


B127 
B133 


B133 
B133 

B96 
B133 
B134 


B103 
B134 
B135 
B135 
B135 


B135 
B135 
C14 
C16 
@2 


C15 
9 
CS 
C6 
C6 


Gi7 
C2 
C2 

A162 

C12 


4C35A 
4350 
4352A 
4.NORS1 
4.NOR60 


4.TG15 
5C22 
5326 
6AQ5 
6AT6 


6A U6 
6A V6 
6BA6 
6BE6 
6F3 


6F8 
6H2 
6H3 
6H4 
6H5 


6H6 
6H9 
6J6 

6V2 
6X4 


12AT6 
12AU6 
12AV6 
12AX7S 
12BA6 


12BE6 
32 P06 
35W4 
50C5 
S53AVP 


A163 
A123 
A123 
C12 
C14 


CK 
A163 
A123 

A46 
A46 


A46 
A47 
A47 
A47 
C38 


C38 
C38 
C38 
C38 
C38 


C38 
C38 
A47 
C38 
A48 


A48 
A48 
A48 
A62 
A48 


A48 
C47 
A48 
A49 
Al41 


D19 


TYPE NUMBER INDEX OF TUBES, SEMICONDUCTORS 
AND INTEGRATED CIRCUITS 


53DVP Al41 1S0AVP A143 1725A 
53UVP Al41 150B2 A169 1738 
S54AVP A142 150C1K A169 1749A 
54DVP A142 150CV A148 1788 
54UVP A142 150CVP A143 1838 
56AVP A142 150TV A148 1849 
56A V P/03 A142 150UV A148 1859 
56AV P/05S A142 150UVP A143 1904 
56CVP A142 153AVP A143 1905 
S56DUVP A142 155UG A148 1908 
S56DUVP/03 A142 328 A154 1909 
56DVP A142 329 A193 1910 
S56DVP/03 A142 340 A193 1927 
56SBUVP A142 354 A155 1928 
S56TUVP A142 367 A155 1941A 
S56TVP A142 451 A155 4065 
S56UVP A142 500G2 C47 4066 
STAVP A142 723A/B A127 4068 
S8AVP A143 725A A123 4069 
58DVP A143 1010 A155 4152/02 
58UVP A143 1037 A155 4349 
60A VP A143 1039 A155 4369 
60SA C34 1049 A155 4370 
60SR C34 1054 A155 4371 
61SV A137 1069K A156 4372 
75C1 A168 1110 A156 4378 
83Al1 A168 1119 A156 4379 
85A2 A168 1138 A156 4383 
90AV A147 1163 A156 4390 
90C1 A169 1164 A156 4397 
90CG A147 1173 A157 4662 
90CV A147 1174 A157 4699 
92AG A147 1176 A157 5586 
92AV A147 1177 A157 5636 


150A V A147 1710 A157 5639 


EE | ae 


D20 


7093 
7289 
7537 
7586 
7609 


7895 
7984 
8020 
8108 
8621 


9710M/01 
18042 
18045 
18503 
18504 


18505 
18506 
18507 


18509 


18511 


18515 
18516 
18517 
18518 
18520 


18522 
18526 
18527 
18529 
18536 


18545 
18546 
18550 
18552 
18553 


A124 
A131 
A128 
A197 
A118 


A197 
A118 
A198 
A131 
A118 


C249 
A67 
A67 

A178 

A178 


A178 
A178 
A178 
A179 
A179 


A179 
A179 
A179 
A179 
A179 


A179 
A179 
A179 
A179 
A179 


A179 
A180 
A180 
A180 
A180 


18555 
18600R 
18601 
18602 
18603 


40809 
40819 
40820 
40822 
40829 


55029 
to 

55032 
$5335 
55340 


55875 

55875B 
55875G 
55875L 
55875R 


55875-IG 
55875B-IG 
55875G-IG 
55875R-IG 
55876/01 


56032 
56050-1 
56054 
56055 
56056 


56057 
95108 


A180 
A186 
A186 
A186 
A186 


B142 
B143 
B143 
B144 
B144 


A124 


A127 
A128 


A84 
A84 
A84 
A84 
A84 


A84 
A84 
A84 
A84 
A84 


A128 
A191 
A191 
A191 
A191 


A191 
A198 


D21 


TYPE NUMBER INDEX OF TUBES, SEMICONDUCTORS 


AND INTEGRATED CIRCUITS 


2222 
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Besides the Data Handbook System and its abridged equivalent this Pocketbook, the Elcoma 
division regularly issues literature about electronic components and materials and their application 
in electronic and magnetic circuits. 


Electronic Applications is a quarterly journal dealing with practical solutions of topical problems 
and containing a wealth of articles on developments in both industrial electronics and radio and 
television circuitry. 


Subscription rate per volume $6.— 


Application Notes and Product Notes are issued at irregular intervals to deal with advance informa- 
tion on circuit developments and practical aspects of products. These notes are meant to give 
guidance in the use of electronic components and materials. 


Application Information and Product Information are bulletins containing detailed descriptions of 
application-research projects carried out in the laboratory. Application. Information bulletins are 
numbered according to the following classes of subject matter: 

series 100-199: radio, audio; 

series 200—299: television; 

series 300—399; instrumentation and control; 

series 400—499: industrial electronics; 

series 500—599: telecommunication; 


Product Information bulletins on practical aspects and properties ‘of products are consecutively 
numbered. 


Application Books compile a wide range of information on specific groups of products. They deal 
with circuit information and applications of the products and very often also give a treatment of 


theoretical and practical aspects. 


Another group of publications is Product Surveys which may be regarded as specialized catalogues 
on various products or groups of products. 


Requests for any of these publications should be addressed to the organisation concerned. A list of 
addresses is given in this section. 
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PREFACE 


The 1972 edition of the Pocketbook is a completely revised version of the 
preceding one, containing brief data on the majority of the products of the 
Electronic Components and Materials Division of NV Philips’ Gloei- _ 
lampenfabrieken. 

Unless otherwise specified all dimensions are given in mm. The European 
projection method is employed in the dimensional drawings. 

The Pocketbook does not give information on availability or terms of 
delivery, and is subject to change without notice. Please regard it as a 
guide only and, for a comprehensive source of information on electronic 
components and materials, refer to our Data Handbook system, made up 
of three series of handbooks, which will be issued annually. 

The three series, identified by the colours noted, each comprise the follow- 
ing parts: 


ELECTRON TUBES (blue) 


latest issue 
Part 1 Transmitting tubes for communication (pentodes, Jan. 1972 
tetrodes)/Amplifier circuit assemblies 


Part 2 Tubes for microwave equipment Feb. 1972 
Part 3 Special quality tubes/Miscellaneous devices Mar. 1972 
Part 4 Receiving tubes Apr. 1971 


Part 5 Cathode ray tubes/Associated accessories/Camera May 1971 
tubes/Photo tubes 


Part 6 Photomultiplier tubes/Channel electron multipliers June 1971 
Devices for nuclear equipment/Photo diodes/Associated 
accessories 


Part 7 Voltage stabilizing and reference tubes/Counter, selec- July 1971 
tor and indicator tubes/Trigger tubes and switching diodes/ 
Thyratrons/Industrial rectifying tubes/Ignitrons/High voltage 

rectifying tubes/Miscellaneous/Associated accessories 


Part 8 T.V. picture tubes Aug. 1971 


Part 9 Transmitting tubes for communication/Tubes forr.f. Dec. 1971 
heating (triodes)/Associated accessories 


to 


SEMICONDUCTORS AND INTEGRATED CIRCUITS (red) 


latest issue 
Part 1 Signal diodes/Variable capacitance diodes/Voltage Sep. 1971 
regulator diodes/Rectifier diodes/Thyristors, diacs, tracs/ 
Rectifier stacks/Accessories/Heatsinks 


Part 2 Low frequency transistors/Low frequency power Octa b977T 
transistors/Deflection transistors/Accessories 


Part 3 High frequency transistors/Switching transistors/ Nov. 1971 
Accessories 
Part 4 Transmitting transistors/Microwave devices/ Dec. 1971 


Field effect transistors/Dual transistors/Microminiature 
devices for thick- and thin film circuits/Photoconductive devices/ 
Photodiodes/Phototransistors/Light emitting diodes/ 

Infra-red sensitive devices/Accessories 


Part 5 Linear integrated circuits Feb. 1972 
Part 6 Digital integrated circuits/DTL-FC family/DTL; Mar. 1972 


HNIL-FZ family/TTL-FJ family/TTL-GJ family/ 
CML-GH family/MOS-FD family 


COMPONENTS AND MATERIALS (green) 


latest issue 
Part 1 Circuit blocks 40-Series/Counter modules 50-Series/ Oct. 1971 
Norbits 60-Series, 61-Series/Circuit blocks 90-Series/Input-out- 
put devices/Electro-mechanical components/Peripheral devices 


Part 2 Fixed resistors/Variableresistors/Non-linear resistors/ Dec. 1971 
Ceramic capacitors/Polyester, polycarbonate, polystyrene, 
paper capacitors/Electrolytic capacitors/Variable capacitors 


Part 3 FM tuners/Coils/Piezoelectric ceramic resonators and Feb. 1972 
filters/Loudspeakers/Audio and mains transformers/Television 
tuners/Components for black and white television/Components 
for colour television/Deflection assemblies for camera tubes 


Part 4 Ferrites for radio, audio and television/Small coils, Apr. 1971 
assemblies and assembling parts/Ferroxcube potcores and 

square cores/Ferroxcube transformer cores/Piezoxide/ 

Permanent magnet materials 


Part 5 Memory products/Magnetic heads/Quartz crystal June 1971 
units, crystal filters/Microwave devices/Variable mains trans- 
formers/Electro-mechanical components 


Part 6 Small synchronous motors/Stepper motors/Smalld.c. Aug. 1971 
motors/Tachogenerators and servomotors/Asynchronous 
motors/Indicators for built-in test equipment/Time indicators, 

timers, timing motors 


Part 7 Circuit blocks 100 kHz-Series/Circuit blocks 1-Series/ Sep. 1971 
Circuit blocks for ferrite core memory drive/Circuit blocks 
10-Series 


The above subdivision of our Data Handbook system is valid at the date 
of issue of this Pocketbook; minor changes may be introduced before 
next issue, 
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